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GIT A PACKARD CERTIFIED RE- WIRING CHECK-UP 



“Leaks” or “bottlenecks" any- 
where in the primary or secondary 
wiring circuits of a car cause a loss 
of pick-up, power, gasoline mile- 
age or lighting efficiency. If 
your car has these symptoms^ it's 
high time to stop in at your nearest 
Packard Certified Re- Wiring sta- 
tion for a thorough check-up of 
the wiring and electrical units. 
All necessary replacements will be 
made with genuine Packard cable 
and original equipment pans. 

Better yet, don't wait for trouble 
to start* A periodic Certified Re- 
Wiring check-up will make your 



car run better, and may save you 
serious trouble later on. If your 
regular dealer doesn't offer Pack- 
ard Certified Re- 
Wiring service* 
have him get in 
touch with his job- 
ber* Packard Elec- 
tric Division, 

General Motors 
CorpO ratio □, 

Warren, Ohio. 



THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE INDUSTRY 




NATIONAL DEFENSE 

AND THE 

“PRESTONE” ANTI-FREEZE SHORTAGE 



TFtu it ATT MATI3J1TAL9 need in malting “Fteelone” anti-ftette arc ftml-Ijru; defense 
ma Tlinmndfl n [ tons of these raw material* tv I lie I i , 1 1 ndr r normal oaml i linn*, 
WtlJd gi> in I ti ^TVrrtftTn:” inti- freeze lor the public's mi)in now hcii)^ (lnvnvil to 
manufacture vital defense equipment of many different kinds. In fort, sotiM of the uses 
in which these materials are being put were horn in thelaboralorvLut a alter l lime ago. 



ITS ADHITiori, great demands are Iwring made on the fin j gS'nMl product, “Pratone* 1 anti- 
fteetn, LiqufcJ-raoled tanks and rtMmiMWBanee care*.* fighter pLatue nod gun tractors 
. . . truck* and staff cars . . . most Fe protected. The c^ling system* of our speedy 
pa mil torpedo linals must Isr safe from firre*e*tip and hy-UJ*. 



THE ABUT and the Navv *. * for yean large users «f “ Pres time JJ anlhfm™. 1 . . . 
now need unprecedented ^uantitiui of this dependable winter protection. Th^ir 
ardert; maul be filled. 



ALTDD[Jfin UilLions of gallon* 1 *PnHtfflic v anli-frecac will he available to 
American motorists ... although production facilities hive been Increased to tie 
utmost . . . your dealer may not lie able to supply you in this emergency. 






To rnu iurLt.to?£s of motorist* who every year rely ora “fteBtone” antldmw, wo 
say : — twayaur dealer early. Latecomer* who wait for cold snaps may be disappointed. 
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Democracy-in Action 



While ours is a new nation, we have co nceived an d developed 
some ideas which are, in spirit and in service, essentially 
American. 

One of these is the institution of home-study, Here is a 
method by which an ambitious individual can ;ii “atone end 
of a log” with A teacher interested in him and, through the 
magic medium of mail* Jearn The things he needs most to 
learn in order to realize his dearest aspirations. Here is a 
citadel to which the individual, deprived of educational ad- 
vantages in his earlier years or in need of modernising his 
Instinctive or acquired talents* can torn In the asnrao.ee it's 
never too late to learn. 

Indeed, the home-smdy idea is American to the core, ft is 
democracy in action. It stands For individual opportunity — 
today! Under it the individual — voluntarily — doe? something 
for himself. 

The proof of this de mocratic opportunity is what people 
do wjih it. Every field of industrial activity today has its share 
of top-flight executives who have come up the ladder ihe 
home-study way. 

This month — October I <Jth, to be enact — a great American 
home-study school is celebrating its Fiftieth Anniversary, It 
was no accident that Caused the International Correspond- 
ence School? to come into existence. The need for specialized 
training in a Certain held existed, I, C. 5. Wai created to meet 
that need. Along with other distinguished education a I asso- 
ciates, it i? today meeting broad needs in American business 
and industrial scene J, 

Popular Mechanics joins with other home-study schools 
and American business generally in a salute xo this American 
idea as it round? its first half-century of service to millions of 
men who signed coupon? in declarations of courage and 
then proceeded to carve careers for themselves — the finest 
kind of proof that opportunity is still a vibrant force in the 
American way of life. 
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Gargantua of the Rails 

1VTUMBER 6100 ia the Grand Coulee gf locomotives. 

-* 1 ” Stack this giant Pennsylvania steam engine 
against a 14 -story skyscraper and It will jui past the 
roof, Engineers whisper that it’s already set a world 
record for railway speed, that it would do 150 miles an 
hour if they didn't hold it back. It's so long that only 
two tracks In Chteago'a Union Station are straight 
enough, to accommodate it, “Riding the Gargantua of 
tiie Rails,'* a feature in the December issue, takes you 
into the cab for a 100-miJe-an-hour ride at the head 
of the ''Cene]^! 1 ' on the racetrack of the rails. 



Our Newest Birds of War 

\A ’ARFLANE5 with 400-mi les-an -hour ratings are 
¥ * flowing from the production lines, and. already 
aviation circles talk of a mystery plane that flics 500 
miles an hour. Bombers that range 3,500 miles, fight- 
ers that climb a mile a minute are part of America's 
air arsenal described in the December Coloroto sec- 
tion, with its eight pages of color photographs. 



YY^HEN it's nice, the streamline 
* T ferries can see their way 
through the busy Waterways of 
island-studded Puget Sound. 
When fog descends, the skippers 
steer by ear. A blast of the whis- 
tle bounces back from a rocky 
shore two seconds later. Tinting 
the sound at 1,000 fact per second, 
the pilot knows he is about 1,600 
feet from some unseen paint of 
land. A December story, “They 
Steer by Ear,” tells how the fer- 
ries chum safely through 300-foot 
passes without seeing them. 

Metallurgic Magic 

l /AST iron deposits untouched 
' since the Civil War are yield- 
ing now to the metallurgist, who 
uses the chemigtry of natural gas 
to purify the Ore. Magnesium is 
wrested from the ocean, Boulder 
Dam's power is extracting man - 
ganeso from, low-grade ores, gi- 
gantic tools are mining a mountain 
of copper. Read next month how 
we are becoming independent of 
foreign sources of ores through the 
“Wonders a£ Modem Metallurgy," 



Adventures at Sea 

P" 1 15 HER MEN of the refrigerated 
tuna clippers and purse seiners 
have come a long way from the 
days of the sailing schooners. To- 
day they fish by radio compass and 
sonic finder, with Diesel power 
and automatic pilot Still, there is 
plenty of adventure left in deep 
sea fishing, as you’ll find when 
you read the thrill-packed story 
of the Ashing fleet next month, 
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PREPARE 

. • * for colder weather 
CLEAN OUT summer 
contaminations 

CONSERVE 

. . . on ga.% oil and ollmi* 
operation expenses 




WHERE-TO-BUY-fT INDEX » ? 

Where no ngmi and oddrtii appear rfiraclly under 
no the pfoJgei I* n«r believed by us la b* 

£6 mm arc rally ovDilabla 

SpolllgW ehrtrls toirrit of robot pilot IroipH 7 

J. V. W. Co., 1100 Reymanil p]vd„ Kroujt. N, J, 

FuH-«eler prints from Kodo«breme troirtporemiirt 7 

Double hairnet shaped to shod bullets- 11 

SahF-locking explosive rivet 12 

E. 1. Ou Font da Nmouri * Cn.. Inc., TCUmlngtea, DcL 
long electric '‘ml" givn-s sound ptnpntiv* T1 

RCA Ij* bo r-4 ta ri Cl r 3D RDCtcrrKtl FJdid, Neo York City 
Wood-carving madiint Iracn moHil 12 

ADdecctm Too] a UI[. CO, 1332 W. ChLcofn Ave., ChJciKO 

Infrarod bulb fires invisible flash , . 

WakMJb Fh-DLolamp Carp., Brocitljn 19, V, 

Une guid’d! madal piano in loops and dives .... 16 

American Jr. Aircraft Co., ]IS| p.E. 3- Lit Bt., ForcSsnd. Q*+.. 

Electric scroll idw cot» -sidewise „ 16 

UrameL Ufg. Cn., llth arid Clark Sts , Riclnc, Wls, 

"Jeeps" carries inspector through lunitfh It 

'■ Faber-galf leaeh*s etevnuey 25 

E. Bl Ltayd. Tcnaoll. AG E. Rssirfaltf.. 0 ,Scmd 

Waricing model of truck I* Umple 25 

III pmipatod doritlr-g egg 32 

EtJUftUl Kodak. I (i R toils ::-i . N«W Yurt CUV 



Prepare and Conserve: these 1 

to you and tn evtTy rnDtoriii. Because hot. summer- 

TUbll ItllT hen IlfccJy espnavd tlH #t Vwir 

certamJniilioas, So, jrr-rpnrr for colder trrfni l £t-r umf rra .i r- 
Xil-ni-Jiiluf, f-Twfi.'i-bi t>\i Tfimivitlff them U'l'lA.OU.l dttay. 

Then. (My there'fl no idling bu-w tlinsr you may want 
run your present; air. An, Hmsfljrr*, A'nrj.1 

diytiTt, A"A*p Inner cdt mnni'ras aafrfy and 

•snoptREy far a* lonff 4* rf teiH tuA, 

AHM E-TESTCD WA V TO M \ Kt; YOU It - 

CAR RUN RFTTER AND LAST LONGER i 

The uh nl TVrofl la th* tlnif-triStril, pie^od way ta uc- 
ermapllAli Lr>5c-. Pyttiil b a ^-purpose evpicr-Jufti'tosl i«M 
process that. fl.™t r ekan* rjn[ fontHTrtinariUms— hanS cnrbnn, 
rtUhi. rltiduB and gritty dirt. Then it prevent* UiV InroulBA 
ivi ac(d-carrosiivn ar.rl aUendant ini..i.:4.| w <ar ln j diiriurrc. ’ 
Fyn>il cOnatApUy AUBnls acDiA^t oil tLIm yinsfurv and 
damaao tots. And It dMlMWti, «i'ci, an «s and aLl «sb- 
fumption and on atbt-r opfrotion ruprnte. 

GreOt nu(4 teCBra rind other nuttsmo(iv« authatiliA; ubc- 
tbc suidb PyTssU that yem can tray at your favnjit*? oarviou 
HtatlcHS or Karaite for a may* f«w- rvbti per treatmcht Try 
> today I Mail enupan E n r- fdrtlLyr in- 
fflet* about this ten-year- 
l imunw *aS‘Elf for motorist*. 
Manufaet'jTed and! auaran.tM>d by 
Pyroll C<ib1pany. W. V. Kidder, 
611 Pyrol] Bids-. La 
, Wisrunoin, U. S. A. 



h-J Cion 




nnoiL ^osifanv 

Sll Pj ,* LI Dldi- r.pCrn«-, Tlpxmdn I 

Tlraie me hirtli-r laris slmiil Pfislt and how Is I 

"'I 4‘HHlilr D 1 # In rjvi nuinrj in lim nfHnr^tLn-n mj I 

H^nnirl dftilli ill rear nlm Fnr DLalribalcirj. ! 



V«(l*lldin blind* porch a living room. 32 

F. a HunriL CA. B53J tiidld Ai’f, , Ckrilsbd. Ohio 

H vgo wOtBf whorl homatroi Orand Coulee Dam 33 

Truck fingers slide la grooved IlH.. 33 

Henry ft Kltthedn, Hsian, Hints. 

Flexible dir hose 37 

D. P. Goodrich Cp.. A Iron. Oh la- 
Clomp bolds Shoe for polishing.... 

Lthdeta, 1914 W. lipward *t.. t 

God coge Oo lldti ftutm... 

toy Iraclc-liiyirg took 

Th* LLiwirtr T.nt Co, PM Butter B*., Bin PisneJieo. Csllf 

Hvs* bpmfc-ilmiMd sir wU ilidbt 

Wp(J(d lower goords (elavSlIon llstlan anlmna 

Soldier wolks trend mill To teit vltomini 






Lowd edgor cut* under fool pmuite.., 

Stan, Racibiiek A Co., Cbleaga 

"Flying mtiibrooni" tsarlal pEllhav , 

Golf boll speed mo<nt>rod 15-foot lobe 

Window filler etteert -tool* SOOm 

Fri4ti-A1r Ftodiieu, ■SK K. Fpurtlr, gi,, LlbertyrtUr. lit. 

Unel* Sorri {oiling 

Boat of crush cd rock built aver wire mesh 

Pointed cane holds -flower basket. 

Cbibdd, Ptrte. Briitt A Co., Chicago 

Alarms '"hoor"' intruder and ~smel1''' smoke 

Minialura kitchen shows remodeling plan 

O-meral Electric Cd.. Drt-dpepoTt, Caan. 

Sen sled fur invasion maneuver*.— 
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Army 'Teep 1 '' floated in canvas hull... 

law-rnfie battery charger 53 

Wlllird BtcjiBe Esrtery Da., K-1D B. UlehLikb Av. :. ChseaEn 

Tree surgeon wears gas mask U 

"Blaad" Iramfusion af pseflq 34 

Ventlkfling fon Eft siwaking siand . 3* 

Risen Da.. St. Louis, Ho. 

Anli-tank gun rides in "BlEtc 1 ' wagon 55 

Bidlpt-iopllng bos* for plonoi., 33 

Mural pointed with air brush 55 

Molorlets oulo -drawn by hone £9 

Detector lunes in a 



Eundt Eiudbfvrljiir Co. , 4tS1 H. ftiT-niir»d Avt r Ch Ice ho 
EC onlijiued to pags iAl 
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"/ WAS BOUND AND GAGGED 




ANP LEFT TO DIE! " 



"thugs hud mi up one 

bitterly cold night ns J 
left our docked lumber 
ship," writes fUdio Op, 
LTatnr Kares, "After tak- 
ing what cash 1 had, 
they left me bound and 
gagged in an inky dark 
alley between great piles 
of stacked lumber. 



JEMTPH J. KAItFS. rkrtad, RniJnn, M&t. 



'"FURIOUS STRUGGLING 

only tightened my bonds. 
My arms and legs grew 
dumb with cold. My 
plight was desperate! 
Then;, remembering my 
iksshlight^ I managed to 
reach it . . . started flash- 
ing SOS against the top 
of the lumber. 





NATIONAL CAB BON' COMPANY, INC.. JO EAST Bind STREET, NEW YORK. N. Y. 

Unit «f On non C prbidn n*idf ^ rjrljon Ccbrpiir nficlfl 

ES 



"KM MORE Than AN HOUR I kept signaling, Half dead with cold * , * about 
TO give up hope T ■ ■ I was at last rescued by CWO officers from my ship, if 
it hadn't been f&r those dependable ‘Eveready* freih pated batteries I would 
have been a goner. A / (\ ,y 

<S wW) J&Uf* Jp IC&AJL4 

lie u'ftTsI 'hurrejity' imteghl tred iriHic-marA ej National Larbv/t Camp * »>, luc . 



FRESH BATTERIES LAST 10 
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LEAK-PROOF GASKET 



Only Edison 5purN Pluei 
Have |ha p-aieitad spun-on. 
ia|!d <jup£-ir gasket, always 
p*if»r.rly Clfllfld. Astur*! 
lrt% Lbm^rii^Dn-^t lit, 
and nk'i t needs i-.ptnc*- 



•Itonlinued from page 4A} 

bawn Il'i bin tapped wrth whgdt, 

0(il4 Med&l Fuldlmc Furniture Co.. EaeiLse-, Wls. 

£jt+-erMun holder far painl brush, ... , 

Gronj* E. frstaon Co.. IS* W, Lite tit,, GhJcsuo 

Making plasties of lUgar ratio _1":. AO 

lj*«*es GOniroE fluorescent light distrihujlieiii , AO 

HGlauJiino C0„ Madison. Ave.. Pet Tart CLtK 

Pvih button -electric flour liflir.... ,,, 61 

Miracle rttnlucia, fnc. r 39 B. State Sl. (iblcego 
Insect poilOii vaporized nr hot pfale 61 

War plan Li-i op Ihn production line 67 

S inac tiki r loupe magnifiel small abiecls 64 

American OtivKAL Ca, SedtliVrsdse, Mass. 

Hacksaw in adjultobl* holder. .....64 

Etrtmins Kifaa-. Qa., 16 W, Vi.11 Rureu «L. r Etntntfci 

Driye belt hot tire-tr*sd grip 64 

DayLtid Co-, DttttU, ffiitn 

Transformer for Out* <W truck engine 64 

HrilCiiii^nj lA.'boralOrfi UM.1S W. Croud Av r_ , CtaLemjo 

Intrailori barge lands lanks and malorcyclnfi 65 

Indaor tennis for on* nr two, . , 65 

Munra Attilrtlc Products, Iwl, 200 Ftrtb as*., Mow Tort City 
Midget tl«lri( bulb easily coitetolid 65 

IVabuh AppIlidco Carp., 336 CutalL 3'. , Brooklyn.. K, V. 

Folic* w ear soundproof *PCrtvuffr . . ... . 64 

MolOt-drivOO ha<k*SW twl 4? 

H*,k(i (Jllllllei Cotlh. 1]* E. jlrh St,, Mew Tart City 

Slerl soge lor mountain tunnels 7Q 

Non-drip snnp-on tnilli_ bottle cap . . . . ... 70 

AT, 1 "till- 1 — nr ITlorr^Ti TiTrrrhnttlita Mill' BS i nil 

Tropic but for If. S. Marines, ,71 

Elaclrically hauled flying suite 71 

Wash tub and Inner tube make one-man boat 75 

Book shelve* on invoking island 76 

Morris Nflvdty Cfl.. Anurken Furniture Marl, Chicago 

House hold brush has adjustable handle ..._, 76 

CUrtfib, Plrl-r. 4 e Co. Chiraie 

Diamonds graded for color in Diamelile 76 

Plane and boat rescue- pilots in sea . 77 

Army men- play ball nv gac masks. 77 

Bring yourself back alive , 7* 

"Ferris''' wheel far serving guests. SO 

drum, E’lrle-. &ott £t Co-., Ctilcapa 
Electric caff co- maker stops automatically . . SO 

Mltaxfr I'laiJ'jrls, Ins,, 30 S. BUte BE., Chicago 

"Radio-wave sprinkler" aids forest Hr* fighters BO 

Cleanser can holder slicks to wall BO 

J. J. WaLltamj. twsi PoLditulc Ate., Chicago 
U. 5. novice 'chutists swing by cable . . . HI 

Ifnife and -scissors grinder on wall .. HI 

Balog-A-Way Steel Products, Inc., Merchandbic Mutt, -Chicago 

Cow carried in plane- Fa Alaska . 45 

Toy carrier launcha* liny plan* 45 

The mir, (Stale ar.il Adams, Chicago 
Truck body carries hidden crane 66 

Caro Meter £sLes, Caro. Midi. 

Eggs poached and boiled in. caaker B6 

tfitLomai Pradncts Cu. r 313 JPd&'t Bldg., Balt Lakn CLty, Utelt 
''Faurlh gf July'' displays in factorsas 07 

Big Army girnf hil large! 30 mile* away BE 

Howilccrs finished by hand 

Portable melal bridge spans crossings 
Duplex dishpan has extra rinsing basin 
BaJtsrd df -Co., Iltl PraalUa Ave., C a [uai bca, OhJo 



Artherl play jolf with bow and artOw 71 

Lif* presnrvcr suit f« i*TP wanihar 75 

Illuminated outdoor thermomeler 75 

GocttEe M. itIH & tt-.in.., 53J Hata St., H-alyoke, Macs. 

Usboratoty on wh**li t+sl* eDsuit . 76 

Aulamatic alarm leeeiver 165 

PGA. PtBbutaeturlJig Cary., Cemdea, N. J. 

.Mobile transmitter kft f*f 5-10 nvAter*.. 13* 

Tf.erd*m™ Heriric Mlk. O*.. S60 W. Haraa BL, CJUl-sclf 

Cantacl-type micraphare .,159 

Ampt-ntd C(}al^MD’■■, Ml Brood wsy. Pf-re trprk <mjr 

iCtiolinupd tb page 3A) 



GIVE YOUR CAR 
MODERN POWER 



Fuller coaling . , , mare pow*r without 
malar ' J pLdg ,,J . , , greater Euol ttcamomy . . . 
premium perfor mana* with regular qns 
. . . longer ILEe. 

Thtie adv-ar.trigcj ildison crjpp* O-IfatA 
In a ipark plug la III y-aui poe "41 car. [t'& 
tho Edison HC‘ ndap1«d EtOjil the liay rag- 
ing typo plug. 

Edison HC" Spark PlugH will mademizg 
Ih* flower d yaur car ai a eoBl no higher 
than ordSnciTy spark plugs. Replan with 
Edison HC Plug* — naw. 
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To Men of 
35 and Over: 

Ordinarily in business life, youth is 
the age of opportunity. 

Today that is all changed. 

National Defense demands youth 
and the call for men is doubled in 
industry. 

So— you men of thirty-five and 
over have a golden opportunity— to 
combine your mature judgment with 
the oppor i unities abounding on every 
side— a real chance to- go ahead with 
minimized competition— the chance 
of a lifetime— literally. 




But— you must add one thing to 
maturity and experience— if you really 
want to go places, 

For the difference between just a ''good 
job" bom of a scarcity of men, and a 
chance to quickly shoot ahead and $iay 
there* lies in one thing— in training. 

Let's analyze a moment. Millions of 
men called back to work in expanded and 
new plants: they must have supervision. 
Where can they get it except from you? 
Other thousands moving out of former jobs 
and companies— leaving openings that 
must be piled. And those OpeninRs will be 
in every phase of business and industry- 
in factory and store and office— in the 
very fields to which your experience or 
preference point. 

What an opportunity if you will but 
add quickly to your present equipment the 



specialized knowledge and ability called 
for by most of these jobs! If you will but 
cap your today’s ability with the latest 
principles and methods in your line — 
make yourself above the average! 

We can help you in that. In 33 years we 
have enrolled over a million men and 
women— we know how. Our training is 
condensed, practical, geared for the busy 
man on the job. It is interesting, up-to- 
the-minute, moderate in cost. What you 
study tonight, you can use on the job 
tomorrow. 

TVhy not tell us your field of interest- 
ask if and how We Can help you grasp this 
present opportunity? There will be no 
obligation. And the oppor- 
tunity of this crisis will 

never come again 





in your lifetime. 



LASALLE EXTENSION UNIVERSITY, Dipt. J1GI-R. Chicago 

I'd ILke- to Bsikw bo* I can capitalize on this p i e i euL csrpOdciziLL}'. 
Pu-Iiwj tend mo ympr free AfUpagc booklet on th<! li*M I have cheded 

Q Accounting [~| Fore man ship 

□ [ill3uhLt:Ih] Mumllfcrraent □ ftjlesmanobip 

□ U 1 * □ fcittwiLve Management 

Q Quiliitui Carruptiniitncc Q Traffic MAiumtincnt 




Praw-.m; £111,11 lull 
Askliwii- . . 



LaSalle Extension University 

A COJfflfSPOWDJENCT iWSTJrUNON 
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SMOOTH-ON SEALS 

LEAKS 

QUICKLY...EASILY 




STOP THOSE LEAKS 
YOURSELF WITH 

SMOOTH-ON 

When n le«k develops in any 
purl of I’OUY heating or wa- 
ter supply syatem, Smooth- 
On No. L makes a quick, 
economical and lasting re- 
pair, YOU Oflti uae 5mo&th-Qn 
effectively on many other 
household repair joha too — 
tightening loose machine 
parts, fixtures, handles, 
sealing cracks in auto en- 
gines, gear housings, crank- 
eases, etc. 

KEEP A CAN HANDY 

A bcurttiLy ill iVenr hmieehaLd. 

Etiy Smealh-Ux No. 1 in l-Hi-cft., 

7-0T-. 1-Ek »iid S-lb. •rnr.5-1 at your 
hurtlwexo ■tiJi'fl. OF il necessary 
from ies. 

\SlltD FOR FREE BOOKLET 

4p pipgn handbook with PTC il lustrations 
ihawi haw to roaku lail-rng n+pair-. 
quickly, uttnaFnltnll/. 

Sm-aoth-On H*mif*etu.rLn( Co,, Dept. 33 
5Tfl Cam mnr Ipa* Art,, 

Jersey CltK, N, J. 





c Dait uUE SMOOTH-ON 



(Capflriued ft-uni pcge flA] 

Exteniion bid headphone adopter .....139 

e-W Iodi«Jor Oa , ]420 m, Walls tit,, ctuano 

form-fit tube shields , :. U? 

dml Metal acampiiiME, Icc. , 3L4 rHen. at-., BraftJyn, If T, 

Four-range rheostats . . „u.l3P 

Bex RbcnsCnt Ca 3T W. HMJi at, New Yack City 

Siofnflt ''A w bpntry for potiobls ion. ..............139 

Willard atOCB.Gr, BitturF Go., 210 E. ISisL flL ., GlrVaLfchiJ. QblO 
TbermOmolor dnmpt bn oylO hrtlenno 1W 

Bears, UMbuct A C a, -Chicoa-e 

llluminaled speaker cabinet 144 

Atlns Strum d Carp., 1-Ml Thlrty-NTnth SC. , JJraAbm. N. T 

Aulamnlic re-card player with tandem tone arm T4® 

MCA MAixn factorial £»,, fnc.. Ofelrtctart. N J, 

Radio interference -filter ,u.!40 

J. W. Miller oe,. i#tl Sonin Main St . Kd AnaelM. QeL|f, 
5ound-on-fifm recorder and reprodoctr .140 

HtlM Rwroducer Ca . , iiw., 4L2 Broadway, Sett York City 



Craftsman and Shop Notes Index 



ART AND ARTISTS 

Drawing hoard made -from cord table 1M 

Rubber cement holdi stencil an wnrk 130 

Compen aid* in lerierlng (racing doth IS® 

Crayons painted In hoi -wafer 154 

AUTOMOTIVE 

Helpful hint* for malorUh 157 

Ceil spring holds gaioli-nn strainer 154 

Incipinrivi Iro jble-Pamp 150 

loosening tight battery terminal ■ 154 

Removing spring shackle bolt*., „13® 

Toiling inner tab# lit watac 15® 

Cor deer handle (lamp kerpl child tafe 1 59 

Extension far sun viar. 159 

(Lamp lc«Pt« short ipircvitT 159 

Saving chain oil from opened" eon 159 

Cloth eating aldt irt tailing inner lubes .140 

Marring of lug-gag* i™ trunk avoided 140 

CAMPING, HUNTING, FISHING 

Real ta dry Mlfn*. i ll 

Shotgun ihelh- kindle campfire T H 

Candle waxes fisbtire _130 

Adjusting rifle trigger* 145 

CONCRETE AND CONSTRUCTION 

Gravel aid* in sifting damp *Ortd 100 

Inexpensive roof scaffold TI7 

Horseshoe hnndle for carrying ladder. 144 

Ho! low-til-* "ftovf" heaiy sand.., „.,uTH 

Signal flag ravenei to change color . . ISO 

Glove an sledge handle it Stop signal 153 

Rubbers avoid slipping of ladder. 153 

FARM. 

Caller-key gliders an scoop protect floor 144 

Rake line used to keep gale closed ...144 

Stock tank moke* covor for got engine .... 1 44 

Hale drilled in track ta oil dear hanger 144 

Spread feet prevent ladder ripping ISO 

Crook old* in repairing wire fence 133 

Ord broke drums anchor got* posts ..153 

Silage pocked In Irenth illo 155 

Removing sickle lection* easily 154 

HAND TOOIS 

&HIWBC improves wood clamps . . 1 00 

Sachel wrenchei from screws 104 

Saw table u*ed at surface plate 106 

Loosening right point* of folding rule. ,„.„ nl llf 

H&w la loosen rusred not. 117 

Hacksaw splits lend pipe UR 

Strallwarlf sanding block from sleel tubing 

Hand boll cutter operated by foal power ^.123 

(Continued to puge 10 AJ 
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POPULAR MECHANICS 








TouaY* the trained man in industry 
marches ^kuuIdcMo^liouIder with Amer- 
ica 7 a armed forces in defense of hi* coun- 
try! The man who wilfully neglects his 
training ia a slacker— for Uncle Sam ex- 
pects (‘very one of ua to w get in step," and 
help out-produce the gangster nations of 
the world! 

Would sound, practical, modern training 
help you do your part Letter? Then mail 
thi* coupon, and learn how an L C. S. 
Course in TOUT line of work will prepare 
you for the bigger opportunities that lie 
ahead — fit you for success! You’ll be sur- 
prised to find how' little it Costs to become 
a trained man the I, C„ S. way! 



DEFENSE 



S. 



WITH 




Copyrighted material 



It is the BEST 

Handy-Sized Dictionary!" 




IE PAGE'S 
WATERPROOF 

plmUc A&iln GLUE 



A rrr.iTj me pra^ei ihet V.Tm- 
JiTISI".' S I I I I.I.I. J ; I .STH iJcnne* 
? 'll Uiv 1111*1 CDttlienfr M'rJ MiirJr 
Is Ihe TJE3T, | r SM mtr*: L I li.'Jim 
entries; 1.UH0 pletut*. M.J& Ilf 
:lr i,,- mil nt an blnUntr, P"/ 
Of IDUr UU|J(T W dlrrC* ftBCU puf-- 
]lihirr. ttr.il coupon fxr FhL£ 8*1* 
and Figure f'***, P. A D, iSmrltm 



* t/ififE ® J(MM IRS 
£irfl> TVS WEATHER 
^t Sl STlNG GLUE/ 




* iUNPHOQF 
WATERPROOF 

• BEAD? 

TD USE IN 
3D SECONDS 



•M 



* QUICK 
MIXING WITH 
COLD WATit 

- LASTING 
5TRLHGTH 



(Continued fram pags (SA) 

Mur aide In pulling nails 

To driw- a uriw. ,141 

Improvement* on hammer aid clinching . T4i 

HOU5.EHOLD 

Where Jo pul your candlex. . . .97 

Salving homo problems. .TDS 

Exiro «Fide in match box. ... . ... 1 1 1 

Flower brocket* from lampshade Frame* ..ill 

Furnace chain in door xprin-jj .114 

Haw la run xmalty fireplaces IIS 

A lusirous oil flnHh,,,,, ,, 113 

MODELS AND MODELMAKING 
Coil spring mad ai worm gear 101 

Mania plates made from liquid solder 114 

ModeL-laeoinoliv* wheel mold* 15-1 

PHOTOGRAPH V 

Telescopic range finder TIT 

Photographers' copying. *a»*l 129 

9ear-xhifl bad aid* cr<lk«[ fwvtlne . 131 

Spotlight Stand from able, lie rad 131 

To photograph lettering on 9I0**. 13T 

Wire keep* print! from striking In trOy ill 

Avoid abuses thol ruin, comirui 132 

Cardboard protect* mailed photo*. 134 

Scale rtiDda tram tablespoon 134 

POWER TOOLS 

Sit to tout toff moterioU .113 

Noiched lathe tual rail guide* chiiel ... 131 

Lamp an lalha carriage I ol low* curling tool 140 

Drilling al an angla 147 

Drill prexi scale* aid in spacing ho lux . 149 

Gaxkot-cuHing oJlachmant on drill precr 154 

RAP IO AND ELECTRICITY 

Jr &X ,J economy epecrol for beginnen .134 

Portable 12-walt mobile radiophone 139 

fixed contact for crystal deteciar 139 

Holder for short length* of wire folder 139 

Improved diaphragm far inexpensive headphone*. 139 

SPORTS 

Weighted lOweli ferird easily la playen.. 120 

faalball holder to practice kicking.. 123 

Motorized iki low .124 

Ski carrier on car top 127 

Mirror* aid scare keeper in bawling alley 149 

STORE AND SHOP 

Sign* mode from colored laps 114 

Staples locale pages in calalag. 1 2D 

Jig held* mailing label for addressing 144 

comb a* drying reck for price tag* 144 

Volvo hold! red* while dotting them 15t2 

Filler for epOtting fluid.. I Si 

Stalled ladle '‘tboint" metal - 154 

TOYS AND NOVELTIES 

Navel cigarette humidor 104 

Circus-rider lay .113 

Toys moved by magnetism Ilf 

WOODWORKING 

Tape handle! to xand Small work 99 

Mirror-backed perfume caxe . 101 

Girn-and-lrapliy caxe . . IQS 

Paint remover burned off... 106 

Multipurpose gam e table .. 105 

Sawing irregular work on circular saw . .127 




IMPORTANT NOTICE 

It 1 * Die JaturtlDE] at I hJs- mAtndne la iiroilSr lie Traders aitb 
I:i!l:ii:±[|.:iii ri-RBCilLILf Itif: litriit deVrldpuncUU Id UlC JiiLi:liJ.nli;u] 
erle. W« t rilcr riD rcsronrlOll isr nr la vhathrr thr Hllerloe.'une eon- 
tiLned in oar nrtktn ere tvttri 4 V I'ntenLc And idrlra mden 
lu Liue^Llaate this subject berate m*Sing, jitlng, nr Beilins any cE 
chr products, Tnnohlrwrj. ur OfeOueiPi dr*trit»d in Order lo Avoid 
jiiirslfcilr: lUbULty Inr potent ]ritnDpcm«i'. 
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POPULAR MECHANICS 






FULLY 

A SHOP COMPANION THAT ANSWERS TOUR QUESTIONS 
Easy to read and understand — flexible -covera— Handy 
size- 5 x x £ — a ready reference that answers your 
questions accurately. I 

TO GET IMIS ASSISTANCE FOR *M COMPLETE | 
YOURSELF SIM Pi Y FILL IN AND PAY A | 
MAIL COUPON TODAY ^TONLY I MO. fl 

THEO. All DEL & CO., 49 W. 23rd 3L t New York 1 



A KEY TO 
MODERN SHOP PRACTICE 

PRACTICAL INSIDE INFORMATION 

Par Every Machinist, Toolmaker, Engi- 
neer, Machine Operator, Mechanical 
Draughtsman, Metal Worker, Mechan- 
ic or Student. This 1GG0 Page Handy 
Book Covers Modem Machine Shop 
Practice in AH Its Branches. 

A COMPLETE INSTRUCTOR WITH 
READY REFERENCE INDEX 

New from Cover to Cover. Telia How to 
Operate and Set Up Lathes, ^ Screw A 
Milling Machines, Shapers, Drill Tresses 
& All Other Machine Tools. 

S PRACTICAL BOOKS EN ONE! 

GO FULLY ILLUSTRATED CHAPTERS 

Covering: 1 — Modem Machine Shop 
Practice* 2 — Blue Print Reading and 
How t-o Draw. 3 — Calculations & Mathe- 
matics for Machinists* 4 — E-hop Physics, 
5— How to Use the Slide Rule* 

r _.ASK TO SEE IT! 

I TKEO, AUDEL & CO., « West 23rd SU New York 

I Mall AUEHLS MACHINISTS & TOOLMAK- 
| EH& HANDY KOOK, Pric® «OB ? Daira Free 



NOVEMBER, 1941 
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ifift J 

* IF* 

.-, «rj«« . (C ir, r "! ,...v>H^' W ^ 



l*oM* 



■^^S»=S3» 






“A«iw sen'fcinjJ fHN-mef-Tarf me ro tKfemJ jtdinfli 

*nj imrJf ffrWPnfJ and Upttn rum- 

f/lrt in f. the jV.fi jL L rjjji'.cn I M 4 *s m/Tilr. Service 
Manager at Mfl ha #50 a rnroft, mpra than mice 
jjiy ihoe induct' umgt” 

a RADIO 

Find oat How I Train 

Her? if i quick war t n m*T* p*!-'- Itadii;. iilfete the chance 
hi inuk* IS. 310 it week extra. in spare time a few month* 
fnwn now. There is an incrunB-iuif demand fee full-time 
Radio Teehn ic hji3 and Radio Operator*. loo. Many nmhe 
SM| 140.. *S<J a week. On tap at ffteond brulnt**, tae- Itadh;. 
IrHtUfltry' isi frflttLnp rn I I lions and mlHimis of dollar* in 
L >i-TL-finc Order*. Cliji tl:.c rnijien bcltro and mu i I it. Find 
out how T train fvu for them -uprortaftftir*. 

Why Many ftadig Technicians | Trom 
Make $S0, $4 D h SSO a Week 

The fiSS SiTrudiiaitiriB; JitntJon* In the IT. S. employ tl^iURni-idf 
of Radio Technician* with averace pay n mini it the country's 
best paid industries H api> IrliLkT. Hercicin*’. si'll i n ir hurr.c end 
■uta Radio receiver^ I'lhrfeAneoW flft.t'IIO.flWI in 1M«i «(»« 
it tod jobs ta thcmae-nls, Math other Radio TcthnScinns take 
*i!n*iiitaffe or the erpjrtrttiPitiw U> haw* melc <wvn j»rvle* or 

retail Itailio huAl iu-mm- Think f if thi? rvuiay s'm.-.l pay John 
in conneettim with Aviation. GtimmerdaL, splice RMb" arn! 
Public Addrcun .^yitomn, 3J.E.1. Rivet you this TMiiilred 
knowledge of Radio for thnac Jobs. N, It. I. trains yivj ta be 
ready when Television opens new jets. Tea. Ibid it- Techni- 
cian* Iftak-e flrrwl W ulicy because they use their bend* «h well 
a* their bands. They mutt be traLncil, Many ns* pettinr 
Hpee ial niL:n|rs in the Army and Navy ; extra rank and pay. 
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POPULAR MECHANICS 








"1 had uti | Jiff u teeek full Itt a shoe /iae> 

f ttvr v, bift dttitmd |i> rjujA-r mnri- m rirtry 

ond continue my MhiolidFf. I mid 

t fihnrjf Radio Opportunities nrltl enrolled 

Kith she National Radio Irtilitut*-* 



" The instruction 1 received tcyj.y ,j* practical I 
tcdi soon abb to *tm fa to $ 10 a ipeefc m spare 
jhite servicing Radi&S* This paid for the A'JT.JT. 
fi'srjfje find M to aen'ine wort for my 

college edirrarion. 1 "’ 



114 Later the N-RJ- Graduate Service Pej-jrirJmenf 
TiiHf me to Station K H'CR as ft Hud to Operator, 
jYom 1 f irru Radio Engineer of Station WSVl 
ami connected u'iitfj Tetemroti Stofiort WQXblT 

Technician 

You at Home 

Cfl-gthheri Quickly Learn to Earn $5 r S-l 0 

Q Week Ejtifd in Spate Tima fg 

Jisnrir tirery riv.^jilK'rlivnd ■jdfit.i nepormnllJcs tur “■ -*- r . J? 

i,-Eiml psri-ttniE Kp 4 Ici Tcetuikipii n> iiln Incravy 

Jtiidir. hLh. I jzinr JUILI n|mL-iuJ [ milling lu hIiii r> yuu IlirtV 

purls and Lnrttru.L'ckind for buTGUnp 1 f«4 eriunKrmrni , tiirpundui:?- 

infc ■HHpH’rluiMr.Lh c l_r. L )-i >, l- j. iiu 1 1 ■_ ! i . ■ ■ . ■ i ■-. 1 1 = .- i rj.jii.-i ,i- 

l'« ahu pvi a Modern Proft'Mlonn I Bull* Si-rvlrma inslru- 

mi'r-l . 7.1 mi.tk:nl Jirtlf WiWkiritf WlLh HinLii:- 

Ini]! *< bd)1n^ »j; !«»«» taactin— jn«k«» intrnlnw Mndlo at Jianid 



The Course tool; me artT of 0 tom-pay 

shoe factory job and pm me Radio at stood 
pay i enabled me to earn fund* far a college 
odu cation, Thatr?*, ti promising future for thor- 
oughly trained Radio mim " 



Ibur XfJ. UbIiIl: Mill mr fHEE wLlh*u: HilLtil Iwi. 
t-J-psIH lH«h 'fcli* Itrdit'li In lli'll .. I Sid talnDiiii 
±iH Willi/ LI Ll I nly. I 




Find Out How I Train Vau 
lar Good! Pay in Radio 








NOVEMBER! IWI 
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Our Graduates 
Run 

43 % 

of ALL the 
Identification Bureaus 
in America 

Send for complete list of flT(r 7 SO Bureau! where 
DurniduMfihiive been placed in g o*4 position! a* 

FINGER PRINT EXPERTS 

Then write the ne«eit Bureau and learn what 
our graduate* think of ult 

W# buV-r IJliL-i bert to iLlL dill L TJTW 

at xhett men limn f» blEhfltttoH, to b« 

J w Lill EDBpletf IblLl 




ai*it ci uiih 
Stilt Ql Of In 
BaitbL Mm. 

He* TTork. N V. 

Pilliburlh. Pl_ 

St. Piul. MlnH. 
Mt*k» City, Mto 
AnuMIt. ft". 
$*a.l 1 lr r WlLh. 
Omiha, Nib. 

Uri Mdl HV ll. 
M lnlr. a i, IIjm. 



Sikinntodi. W, V. 
Sdfinton, Ft 
i i-. M ll 
Mnhiil-. Alt 
Littl* Rwk. *rh P 
pHiiH. Midi. 

H PTi".ni, Cub* 
Miami, Fit 
Birm-mham, Al*, 
pElumbui. Ohio 
Cll^rplun, TISL 

i, Til 



b*Jt L.L* Cii¥. una 



Stott *1 UiEhllUl 
.v:h ri -VT- 

«im n mu. 

Still d III |n?lt 

Blktl |l Id.hD 
Stitt M Crirtuto 
Stale il Inw 




Itart Wide, Tto r 



w*lto*m. Miw- 
Berkder. Cflll. 
PitErun, N. I. 



Want a Regular Monthly Salary' 



Be a Seerrt Service end Identifluticin Eipartl 

Kn[oy ib« Ibillt uf sell Ini jtmt min — *-Uti nr i>*i-*nnpl 
n.t'i* * rrinlnr linn I' lv pa hi toliry Anil Llif- nppbrltmltj lo Ultoru 
lb Lv.-i 7 ai.il. Leun ii heme. In ware tine. il Tn*' mi. i lit 
(inifliiE ernii nf LliLa ycamp, t uiilnuLtiiE mil Tul truu lux prbfev 
JlOll. Wl OfTtr ym L tie im r-n-irw nf Era Inina »■ »« a*V» Ltak 
NothT l-paAe iif lair KhiilukMi. wIid now ln'lil fpk-nilLl [KHlLMni In nun* 
ihkn TW Initl Iplluni. K*rb to I twin human km mywl™ r™m 
OJTR in PI FTT 3 ILS at (Hi rnJiiiiei m rd-jmlkt rilirtEi— mil new 
nl'diiliiif jBMflap Prom tlmr Lv Lln*e. 

Wonderful Opportunity for TRAINED MEN 
In This You rtf, Fast Growing Profession. 

CM iba iIeimiibimIe. vt EirAni la .imirlr*, Uirra-trarLhi kic itlll wtiTi- 
t»_i tilnrilOiLllan tumur. Jlinv mure it* bw>»i to nn^i Thus 
iprlt? OrPOBTlTHUT, But >an nniii lid- RE.tnT. Ic i tnjr to 
muter [hii prtoenlcn tint awnh-lnei l^rill? «-nh rnTjrr>a| wftlj, 
rtprSl. I hr K^riirity ii :j dldaiij JnttUDt IVi' *lnd* fail HCnV — JllkA mi 
lien tlt-badj ih'iA-n lfcc hundreds *t» net litdii awl p-iy pwitlcni. 
The CanHdentlel 
No, 3 t Made Ca Hi* Chirr. 

Juil null raipari! I'd. 1 Mr ihls Gpe-ntor'i eieLllw hum tor k mur- 
1 1 L’ ■=■ i ■ EknE. Alw. art Int. "'tie ]tluf Ruth to C'tHmi." phinv-liii 
ilw MhnIirNl u[i|Hjii'uiilil(t In cIil- flflil nr Fin. per FtI nu knil Crime 
PriwLkn. PikE- inr flnt elre TOLfAY Itm-Hd i icnijj" Intvnn 
ted nimrl, JULl rtoJinai SOW. r f 

INSTITUTE OF APPLIED 1 SCIENCE 
1920 Sunny fide Ave., Dept. 1151 , ChltdcA 



IMSTITUTE OF APPLIED SCIENCE 

191 ? Sunuvijdf Ato.. D»Pl. lH 3 r Cbjcagd.. 

CrPT.i limen ; UT l|i nu ght|l4llim, ihimI imf Oi(bi*hLttl Hrlitol* nf 
OptEuld'i ftp. 3E, kLto IlLulLtoLfd ''Hllir HMfc Of Crkinr. " KlUPlfH 
Hit mrr TSO luirunnK rMpleyLuk jh,f htbiIu^Ei-h, i ■ ra i ■ i I i p - UrJeii 
T'.ur Jot prtetk ml Jji? Terms oRrr. ILLleriLurr wllL br im( 



ONLY to f 

Sam — — — 

AddcvH — 



a rlaUiia tlirlr tie. j 



Sav ifim Bft*p it in Ftypulifr jlfecJuiAioiV 



OBers YOU COLLEGE and PROFESSIONAL TRAINING 

Majoring In AVIATION 

ActtoiTSi^t Till elit Ill Inn La t'ninrl ni*nili‘nl to J\*]]r Jnilnjctton. "In^- 
eluded bn the AnnUIrril JLIeIiee IniciujLlana IliSt. luutd by Llir U. r*. 
Ofllrt Of bblutoUnn, Fiilura .1 Kemrlly .liento. " Ii. S. J OprOTnJ i 5 B Cem- 
merrlil OrcunJ md 1 ’lTkns Scb»l »n,L ll.Hmhlr*- M.:hneL Anmelltod 
r-i iir-i i™, 7 .'nii r,r u.|di I hi i. nl led Plttn Aimv ALr fttp It iLilnr 
BIiSa md meEhtnlritl ErtLnLni. Open l- "■ ' - 1 - — ■ — 1 — 



_ r 

Fault toUFici Laid it i.S. JiMrata in iTui...,m ji pitoUng. Aiiklltn 
ClMriCItnt Mklnhninto Er-sinEerinq. Atrotmtltol Etf Itadtltp. 

TWJ^.TlE'-T't'O TltAlSi™ PIaANSB tre uieil In oroCuitoniL MlkM 



FACtlCTT «r n i|si-rl . IS a L. Ln i.rttot Mr'IHl ,fl *TH,-r r, 

IdGfi ErtUuktft EhtollmobL Llmlreii bo x [toiL to SjH etoimurritl 

a -i IjEtm bEimIi-jiL*. CaUwiMU tnrDllAtonl of MU. 

lQP-kcra ilrpiri- J> tnUUInii JeiatcU cd tolioal purpoui rirln ,I. tlTv. 

thirtiihLn ha amt dlnllif hull ml Llir l 'n|la|a 

VCtnur Lrnn Jinuiri 1 B. Send poilcuvl tor Btn tl-Lnir nt»lui. 

15 i TEAR pewits AI^CQLLtGE^E^rSt 1 Lwilt, Ilf. 

jw bbb bbhb an mm 



r, ad n.to*k u — * i-.-n-.i.. 
t-ctb mar ^ Jb mm "ci^d 
L " C “■ l-^n-ire ri.-. I it ;-n. 

aIcmti af-Hi ch-Il mrarda for p l-t r i*l to up. 
Wnii -V JlDBlcmr Cl w;i.+ srrJ L-.>ohM 





mm 



— ■-n^ tender l^-mriri, j 

bklmlT'E jxJ ni-.-Ldl -nnlkliJug-. 

tn - 1 n-t- 31 -i i itti din, SpreLil In iiL» v. ■ 






ENGINEERING 



I Shari.. Inter *1 ee Dtruito * 



rmfl, fll.L-r: J[f-itt. Jlt- 



I . . . unl. Abchllertunl iJnltlni: Hiertolriib ; i'e*.er I 

flint; An. A Irani! IVtldl.ni. One ud Twt-f'eir kij riei in I 
AHuna.nl Ira). ElimlTlral, ki*rliantra.l RUimtora.1. AirhltorEunL I 
Ckll PhkinHdlni. S.S. Ptkrn I Yrt, Lon lulllun inB llnnE I 
I.-: F'p ri. 1 1 ■ .- ... It I : :■• 'I d.M -1 ■■ .r-l. ThbUUn.dk * uft dll 1 I 

Cul rdtJULItt. ElL-ana Iva njnL|impr.1 Thpurr pn(l bmilrt |di*1- I 

ruaniLiii nmlllrit r-i himr iln.lv crmriri. L'ltttoi fret. 

FINLAY EHBlNUKIMfi COLLEGE 
IBtl Indlint ANh MtHk City, toe, ■ 



oggfr** PHOTO EnCBHUIIlE 



Wa La-ich jn, quickly- nl b*me In Ifmj-B ■.Imc. En lrhihi 
“■ ErtabUah ysur wn pntolhbM Olmhu wilA 

■ ■ I rr tor bthari. d *ncd pUaryv 
i sill Vr rnena -*w LuadL 3crd 
big IJluairtud ibtitot IL'i JneF 




AUk^ JCNOOL Of Ft1010.E.M&RAdlH5, 



IJftapL P«- 34 | 



CARTOONING 

PAY S 

Ulff I NATISNAL UHbbL OF C*ETlK}NIN4 

TVCLL *JT t-i H° n kMl. Cimlind. o*.* 
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America Can't Mbit 

Industry needs yo u NOW 



Defense Program Needs Trained Men 

Tharfr is a trorwif-u doits gtiarUlge or skilled men in almost all brahC-lKd Of indUBtr}', Pniflamcii, electricians, machine- de- 
signers, niachiriHla r arc wanted for rthhI kihj si fine pay. Executives toti ; larcmen, ai.ij*i time mien Id, manage™, 
needed riihL to handle (tie cn-nrrnoai demand for Anin-hed products of el] kinds. If y w arc already In tine irT (hcae 

y-ou (iw« It (ii y^ur ^iw retry, bj jr'dar family, and La you reel [ tu make j-vurvvlf even, more valuable, to climb and climb 
fait, and help put through, the rruiiL ImpiKrtiLnt juyiicriim we- h SV ii evav- had to Face, 



Opportunities 
Everywhere 

IT-anut building, nhip building, manufiicEtcring 
plants, great utility projects,, rnad building every- 
where yual Louh you find k demand tot men— not juUt 
ri r 1 1 i 1 1 [i ly ^iijLfTS. but men who know more than Their 
feltowB, who ar-c better at their jidrt, wha kmrw both 
theory and phactfcd and fob ttiive-rurc train other men. 
tfaUf. rial "Jt tii irtu-ie and more impuTli'Pt Blrtiuim ami Ih iILP 
nr greater and greater help, Fractie&Uy flvery Industry ii 
Included in those needing MEW, trained men, Skilled men, 
men with ambition ahd pHITi«h. 

Learn at Home 

Over -40- yearn age we developed * flynt*m of borne- study which hn;i 
helped thousands td bl«1 to importun t pueitioni in the hihylui nival and 
lniBincHw World. Three r.f yno who ta&ve Pitted college train inn:, wjTr 
Iigv$n~t the- time to go away to fl r, fc 1X 1 1 . who must LEAHN Aid THIvt KARJN h> 
can set education in your particular field — JcM, education nf college grac 
rig-ht in JUMP own home. Best ot all, you 
tan study when you have the tion-. and 
above everything fW will have the 

commendation and Ibo respect of your ti»- 
pWsra In Jiving io. Beat assured that 
■every loperintcrdcn t, tvery factm-y man-' 
tiger, every general tnSnas^r wilt have hie 
eye on the IPRP w|ti> pushes forward, who 
i-eCCbrnfici the great need of Itac day, and 
who hsn msde up- hid mind to be one of the 
Amt to make good- 



Rich Rewards 

Iti lil-SSInir fee akl]l#,l m#n riw, |rjfai, 

I Y H ';f ijj kiinlr. tvH^ypktrc ii^dut UmL- 
IVir- in-si Hlvi!%icVThLT 'in S^iliiic F-i'v 
"-*■ J ^Tlr H-IYI--I--. II-:: ri :;• . i::: -i r nl*. 

■ • ■■■ lv lim i.|.| -ii .11 ... .... I.,,; 
piiy than jnu - . r. l . i . I . fr« hrMK-il 
Inn 'kn fur k-Ji-iiir.-TTOcnt 

" -■ —n rcTvin-.il. .Tii|inrlr,. 

ram^rrmri "hl" n r*Vuli. '"ImmI 
Fly rmi kiimi. ih^ik tin- nil'll! 




Business WolcamEs Applications 
from American* School Advanced 
Students and Graduates 

Wh#ti4vjk|‘ tViLirtr-ii man havn hem badly 
■ i i • ■ I h - 1 1 . business has been quick tn- say. ''We 
welcome -applications from American -if chMd 
h'lvaueed a tod enta sphJ graiinatan.' ■ We 
maintain on employment placement serv- 
ice to help put you in touch with the brut 
Offunin**, H-nd k mnlsv no iiktr. rlurge 
of any kind for this service. Write now 
fnt on [ratline d home study training 
eeiursfti ; islwek the coupon iu-d iratlna your 
pre-Ccre-ncc and mall it priymptly. 



AMERICAN SCHOOL 



Dept GStS, DhdMl at 5*lh, Cblt-(= 



Mark, Clip and Mail This Coupon NOW/ 



I'd [In. fluMi'icui eheekcil. 

□Air Coflliilsnln 
cr.ln-. A CSA 

KiTrlfiiTsiikiTi 

Ditfchinxriin- 
aod HilJIdkng 
□Plumklnli iml 
Miam l l.rdnf! 
nAurcmorlTe 
K:ieiiT.-vi3ne 
Q-Vldialdmi DfuItJi 
□ Jkb-larlnn Anglm 
nilusIneM Mann dr-men 
ZIAecnuQtLnd and Cl. I’.. 



i "--I .', . 1 i:i-li I :li e 



□Survevliid: ft Ttiim- 

e i :i i ,i 1 1- ■ i i ■ i ■ : : 1 1 

: -|-i.. i-e Mrlil 



ratter*] flraltlof 
.A, nurdilril 

engineering 



iJRutIdeu I.iM 

U> .JtiL-ra: Arts 

□Mechanical 
k ii el nee ring 

■kl|, , : , ■:■ m I 

: IThhuI hlailag) 

URutt'r ihwiFTn an T.hrip 

□Endlnv and Pcftrr 
Work 

. . . [Ampaffun 



A ikln j .i- . . 
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MUSIC LESSONS 



for as little as 

7 *a dry f 

Learn Music Quickly, 
Easily, High! at Mpme 




teacher, rtieet itiusk-. elc.V 
Then tinra'a uran.il new-!-] You can now |e*m li> bla? ’■’on* 
favor! be Uni ntim-nt fflf fli Jlt-Tle iik UHNTa a dr»J'— 

amt |n Sr*s tlnm tli:i it ynn nwr Cluiuyht jio:silile. Yon >1 n re 
nlnyinir a fnitillJnr mutndr the vary JirrL Lewoil. Yen gu ora 

fr-LHii im< Lumi 1u ■.mill: vr. VrJUr xjplii pjO^tLkl Ll HUXLllE, gur 
kirn by < r,.rui rhniil-.- ilitirL-rrf iiiMJyhI liul >lt|px i id I mu Hey- 
»l»np Mil mlr- A ttrUiiKl rli*l In* iJirUU-il orw »M*U R*pl'> 

InXTI ul] t'Yfl lhs ITWld. ]|'I krrUklfcr fun <n )ncn. Ekli iup buy 
lltn-'c flw iHTft if Mill jLuiiIp rnullwL TCmf IvlIrtM W In SfM 
jTjJ picture form. Tlier ilwu- ym e^ery TnuUiaj. nfixj mark-— jure 
Uhu ^ lTk.rlllT lintl.i# yen — eXjlLj IllhlK . <IU«UtUflCF. fW£*l[i( JTH3 

FREE PRINT & PICTURE SAMPLE 

Sin (it J,rvx.wir tniW tx tj Jt If la tEHMI UIIIlE Chi! mmlrni my 
Ai'iil IW* LlttlpanlLro. M-IlL EhC WUIH"1 hWliF. rlwrkluj Just fiior- 
II p luptriiriiHMl. IfuLFUtfliiH n 'L if lllfllhl. (kill ' 7 nv"M 

r. s. Actual »r Muisk-. 'iL HnnwnU-k lUiisi., s. v. c., s. r. 

ii~ s! luiZ\~+i Hrt ifc” M "tt 7 u 7 i% l”l BldT” H~v. ~~ 

VitBK wnil ini' F'rpr- ILm'llil ■.ill FtLM urnl FiEtUEC Surople. ] irpnlil 
Like Ed nlay ldJMIimi.nL elllSiEd llttcu, I |)r. jiju Im'.# nn-T mmuil j 

PUna T«m.pEl UkuM* 

V'ncilrt EiicptiDnc Trnp'kjne OlhEr 1 >nirum'"l 

Qullar Uindclin Ujiiju 



Siren .. 

ClES 



wax mv 

*5 MO *15 DR AWING 



Learn at Home in Your Spam lime 

The L';L.ii;liiiii3np fllrtd of Art cifferii 
many CGirtJJitlTiHiil niipci-rt unitin ' a to 
Jilfili awl W*tr'iL-ji. Trained Artixl s 
are capable of earning S;eu, sfUHi, sf.7fh 

n wre-li. O-Lir tifOVtn hcime Estudj 1 

nut t hod covers — 

COMMERCIAL ART 

For 2 7 i'seii-H. W.S.A. K'rjLi.Li.j^.trjy 
tiave been ''male:] n« fiocri' 1 Ln An-* 
WHY NOT YOU 7 No prevluiifl Art 
rifKi-rLencc necc-iiMJLry— -we t-enctl 
you MtPii by ptLep. TWO Art Outfits 
furibluhc'cl. Illuflt rnted Hnaklft, 
"Art for I'tessure fltid Trofit" fully 






WjThlPitin Sr “■-■art ot *rt. Studl* LZllT 
1 1 ii—1 t i h SI., h. Vi , ^■■liinaEiri, D. Q. 
TEII I Hu iMLpn.rnl Ln iMUr- Srna 

u-IrlimiL pMIrf.irLu' IIme- llwt;, "ArL E"t 

J r li.ih'_ir umL l J riifil ■’ 





1 * 3 ' MASTERU 
s S k ENGLISH 



in AVIATION 



ph&jw. hk.'iHEnEl« ExlMPnrBCHl 

JMtn.'ir l-J»li-w idUulLrpd l»lw 
■ J:^x!A 7 V^Ii iuJlIiV 

■m <nUEf.yi !□ HJI ulk'j Mill Amina 

put .nunm. J.„,w EUiliOn— Cicnr Uvln a ran*. 

Wish- fta Fm .Vken| J'M-ij 

LEWIS SCHOOL OF AEHPNAWTICS 
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popular mechanics 





There’s more than one kind of 




Hit man who evades his duty to hh country is 
called a “slacker/ 1 Ids a harsh word. 

What about the man who -evades his duty to 
himself, and to his family— by hiding to pre- 
pare for success in his line of work? What about 
the man who allows his family to struggle along 
on a small income, when by a little time and 
effort he could achieve promotion and increase 
his earnings? Isn't that man a 'slacker" too? 

In any case-, It f s a Fact that today 100,000 
ambitious American men arc studying I. C. S. 
Courses in 400 business and technical subject* 
— getting ready for the bigger jobs, the f /liter 
fay-checks. Any I. C. S. representative will 
gladly help you arrange your own ‘'preparedness 
program"— this coupon, mailed today, will bring 
you complete information. 




INTERNATIONAL CORRESPONDENCE SCHOOLS 

CELEBRATE SO YEARS OF SERVICE TO AMBITIOUS AMERICANS 



SOU, ItlS-J, SCRANTON, PEN HA. 

Without cost dt obligation, please send me a copy of your booklet, "Who Wins 
and Why, N and futl particular* about the omrse bfjare which 1 have marked X: 




n Uf OnsJiLinriini 
id iJniiin 




□ Jlni.rrr,,Lii.i 
D lki'l*'., llltfilittiil^ 

_J. L's-rj i KnrinrwriTU 

□ ■ H 



C CdEEII II Min 
L IU«fL l-ninin, 
OTn^niL^U. I i :.riL-£ 

r. HtMi-IciI E-inuiii'.-rriuf 
C llErtric LwliLlnc 

□ fi.untlry Wrirk 7] IImiI 

□ iriehunv Knslnwrlnr 

B Uttiae Fjiiiiiluj; _ 
Ijoeo-moEiTn £nfinr#r 



r, M t l! I , , lI H-DNilLT 



Cl R. It. n HHlm-rmrl.ia 

n lUiiiLur t. :^i^rrri=T 

. - i.r, i .-.Mi.i. 

□ Uhln rjriltinf DFl^u TV*ei^* 
ndLeern Klfttcrl* D Hivmui iiiiKin^v 

□ IrH — ,i i Fi1!inf 

D filmEluril llElhlt* 



D Kun-cvUi inJ'iTmiilni 
; T,-l*-^-:.|:li 1-! • A-i--.-rr:r^ 

I I rl- ™— *- 

^ T- 71,. I,.. 



□ M 1 BMMMIU, rf ] ■■kcn.liuni CJ RHlC iJtEH'V-ilil 

□ -Ml*, uf j-i mil lij-, r D R. JL f^itiuu I 

BUBINE3& CO U RUES 

□ CcD«* 4 hWHKn □ FOK-rTiH.riEilD 



il.itf 



□ Pi»wh c ftuNtr 3;- -i*i mm 



£| I "urrj.-.r.lr.i □ CHvlI. J»er*f» 



□ -Ci»rt AcEEiundm G ElJch BeAduI 

CK:. I", Awii|nr||,c □ |JIi|iit*.-Ub* 

□ jam Vw r., 11 ,^, □ MaIia*.^ Mm .l 1 

POME ECONOMICS COURSES 
■ kL=* □ llnmn 1 iTHumitinr 

T □ 3‘not(**inn*l I3nhum*klng |*t 1 iM^nlnc 



□ Sh,-,wrnr.l ah.) 3*1 (^EE-MVe* 

□ Tn*HI(, M lim du I nut 









- rvmtnt JWliiTT 

C'jHBsTeK mUnii* ktHd rs Ji-iVfrifli.'-jHar rtrrnpend'iiw FkiHdd. : it, T.ijh Ifnf. JUonfj-raF, 

Hr/Tirk TttiimlT nnid CL-i^nn tv J. f. 3. . ¥ r Ki* vsrrx, JC.indHi:, fl'. C. ±. ^nUl^if 
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Write your own ticket For a fu- 
ture career — and then look at 
Plastics. Just see the grawth of this 
field today — look at the hundreds 
of industries now using piastres 
-picture the tremendous devel- 
opment to come. Here's a new, 
colorful business -with unlimited 




learn at Home in Spafe Time 

-nriw Ip luj-B upturn tin-urn Into mrvney. u<- cl iLrriE trillion. 

Lliw ■-.lllll-f-Tl l-.r tlnk h:-LW(+Tl u ■mHjhnaji: nurl us i 
Knjfl.L- tilt WnIV-JiirJnil ri|i r .nrl limn fi., r uromOLlon OmE til* l 
uuw.-. 7 ,., 4 -::r.i rirni',- ,,r hitii-Lir I.-.Il'-I ij 1 ‘nn ^.»'l 

to Li*vd Jiumr jn*, yuh.il* LtnrrUnjj. Utt rjmrc clTtus. 

Employment Service Included 



sjn&srs 



Lnilp rtrafl.ln-z < 



Aii t-^ci 11 "iij'hiKjJ 



TTtu EnlJiL 111 illnri mm li Igu- pn4 C 1 1 ■- ri'iiMiLhlr puynimin in 
KUJ-. 1Arl:n crrftij- |„ r I.ul I'.-l m i'iiLIliiI nr rut uikinn-l Inn 

► ol ITivInif you Du 4rtulhn nC nur itr3nrll.ru i-m|ilnpnni|ii. |4pr|Wj 
Ku ■MUiLdLlnii W an T Wo*. fl-TItu iu-Juj. 

AMERICAN SCHOOL 

ItrujLul Avunu-u it b-8-lh St. liupt. DDR-15 ChkiRu 



possibilities— an industry that's just 
Storting to go places in a big way. 



With plastics training you can go 
farther— go faster— toward SUCCOS1 
in your chosen field. Become a spe- 
cialist in plastics through Plastics 
ITl training. You con train In the 
industry-type shops and labora- 
tories at thH Institute, or start the 
comprehensive, practical courses in 
your own home. 



far camplcl 1 ? inf nr male bn 
on PJailicT JTJ ir-aining 
Write tinidy 

PLASTICS INDUSTR 
TECHNICAL INSTITUTI 




190 South Alvarado Street 
V j/' Las Angeles, California 

PLASTICS INQUSTftlEE TECHNICAL INSTITUTE: 

P4uw 1*n# hlcfnUlHn «n Ptmlra IH I'cnn-L I m- inlinMlad n 

□ I |i*ar L*.r*t, D H-dd*** □ Cmfalrw 

Hen hcni itu-iv Did iH.iim ■ira-nng. □ Han, nulp ..Lri T 




■Rnry ’Wdilir ElliauJd Dm Tula Him , TTaaTuI Book wmtHlairu: 
cnnclse. pracllical JoJDrinitl'iai, palDtcranDil (ojilb r*bulb£ ci> Euidtrzi 
rir k. i: L 1 1 -: m Jr. Ml RnujcJuj*, SWr [o LfmI and ciidtsainail— ntv-r *Jt! 
PAfEI l'*ul]y lUuatruHC— l1cx:h]nft>Vftr-'[kii£lL0(:£pft— a ILftAily H-ff- 

■ftrifiieti Ibnt Ahfiwftti Yimr (juc^tloas nsrarneelr— iMcacy iloofc it 
K>I O.Kr T-tifriD tl.La ns«kj(«h(4 tuf ieoimvlt, iirdw ropy lotlur. 



THEO. AUDEl v Pufalish«nI + 4» W 23rd SUNOW YertC 

FI**,* ..nil AUDEL9 WELMM! pLUDB r l‘r+» Hi. I frill ranlt 

II M Ha -kt- UfhM, ULhur-*- L -.11 nbxn Lh? Ih-,4. 
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TRY FOR AN Cblt SCHOLARSHIP 



Copy I his girl and send us your drawing perhaps you’ll win d COMPLETE 
ART INSTRUCTION COURSE FREE! This contest is for amateurs, so if you like 

to drdw do not hesitate to enter. 

Prizes for Five Best Drawings — FIVE COMPLETE ART COURSES 
FREE, including drawing outfits. (Value of each course, $199-00.) 

FREE! Each conltitunt whase drawing *hema sufficient merit will receive a grading and 
adkice as Ip whether he Or the liflt, in 4|tr estimation, irtitlic lalent worth developing. 

Nowadays design and color play an important part in the sale of almost every! h in g. 
Therefore the artist, who designs merchandise Or illustrates adveftising has become 
a real factor in modern industry. Machines can never displace him. Many former 
students, both men and girls who are row commercial designers or illustrators 
capable of earning up to $3000 yearly have been trained by our Art Course. 
Here's a splendid opportunity to test your talent. Read the rules and send your 
drawing to the address below. 

RULES: Thus cunftrt open Duty la □ir-Dlf-nrs , ifl ytiTB old nr mare. PrcfeccirmiL to mm etc uLI artists and nui 
sLuJt'rtls JUS Bal vlicibla, t Malta drawing or airL 5J£ Larlu's h.ifh., as. jmpvr 7 inches high. Jli*w <inly (hr girl, 
□□t (be Lettering. 1. Du only pencil or pen. .1-. No dcawinva will be returned. 1. Print pour Dame, address >tcMn. 
evanty- hM1p), me and present cccupntiaa m back v£ drawing. 5. All drtLwibgt rtinai be (waived by Oct, 
3 1 fat, !441 l Prizes witL be awarded far drawings best in praporliDO and. neatness by Art lustra GS id d ’4 F acidly. 
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ENT GUIDE 
and RECORD OF INVENTION 



Is There a Formula for 
Success- in Inventing? 

Approximately forty thousand Patent* -nnd PiHkoi* 
PeiKling are bold. Lmn^rcd. aligned or licensed 
fTEry y«ar. an rurdanp tq a nrccnl jUrvef rtf the Pat- 
ent DAiice- W1 u*ti forty thousand *Brh transact] mis 
take place yearly, each presumably resulting !■■ 
profit iff benefit to i Lie inventor there urns-t be 
?nmc formulii lo adopt for sneers* in invonlirtg — 
tome procedure lo fol Io-kv. Here it is. 

1 . A good invention, simple or complex, bn! new 
and iinr-fnl. 2. A tm.nl Patent Application, 
skillfully prepared by an <'*pMfitlt«ii t regia, 
tered Potent Attorney. 3. A Timorous hjiIck nim- 
nuign directed to inaniifneturcrs wlio should 
logically be inlcreoted. 

Get Started on the Right Track 

ft is (UK)' to follow this successful procedure nutter 



Wc Give Special At tent ion to 

DEFENSE INVENTIONS 

Dip bn Ihp nuntlil puiburp lit JnYrnEio.ni. ViHItIl 
hr- '.natldtfcd "F vninn tb- tNn IfAtlmal Bf- 
Ifll't, -pr- Irr ftdYEllft ijirtlpt tCinilk-D t4 ipeS - 

Lrr-. rr rib 14 ibr rilriil u f JlL 'Ublillll I Up* 

ji-q-Lir inpmllupi 1u Ikr proprr uvilii i-riLi--*. 



□nr ^nidnner jmi with our (Huitunte. but it if just 
ns easy to lose out entirely if you waste time or h cx. 
perinurnt'’ with short-rut * and unapproved method*. 
The Patent Office advise* you to engage a compete! 
rr.ptsii-.ml jmlf.nl fl(Jvrn(y Patent Office rule It 
stales “ifte vflfcre o/ patents depends itpon rhe xkitl. 
ful preparation aj the apeeiftcntiurtx find claims. 1 ' 
Wo have ster-vod many thousand* h>I inventors dur- 
ing the past twenty years and maintain a staff of 
forty five experienced people linro to j-erve you— 
Including trained staff attorneys, expert draftsmen 
4i nd competent scarchcTF. 

Simple Articles or Improvements 
Often Highly Profitable 

Many Ruecossful inventions aro relatively d topic 
device*. PjiIiiuU Mirii jk those I'mbriug tho xijipbr, 
safety pin, ptiper clip, th nm tHtirlx, tind other small 
inexpensive iiera* paid their inventors well, fin- 
protrmtnlt in machinery. articles, de-sign*, forum- 
Ins already in use, or in their manufacturing moth- 
rttlx. ate patentable if new and oj'iginal, and offer 

a I ;lt p i* field tif opportunity fur JiH S-iilor*. 

Prompt Action Is Important 

The man smart enough lo In? an inicnuur in usually 
smart enough ti> know that if ha has a good idea 
somebody else may havr nearly tltc same ideti. 
Hence, inventors who wnnl to h" (Crtain of tereiv- 
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ing prelection for their inv«nLEi»n^ if psUnuUi, 
not promptly in filing their Palml A|t|»lirtiLiqni. 
Till# «* good advice for yeu. Get your fret- cony of 
our “Patent Guide for the Inventor/' Learn what to 
do, and then do it r Get your “Record of Invent ion M 
furcEi yon «m make n full di*eln*ure of your hi- 
vooiiHhii. hu-Ending sketch tnui description, and 
thereby cetahlinh in legal fashion evidence upon 
which your riphl In the invention way depend In 
the future. Ecmcinbcr — time is money. IE you do 
thh iNOW it may not only save yon trouble Inter 
on— it may be jciur (L r .- L important iftep toward 



48 -Page Book of Facts Sent Free 

Gel FEraiptht-forvi-urd answer.- In these important 
riueslions: Vlul to do first? ^ Whin _ is a search? 
VC tuil goes Into a patent application? W h;,i Joes 
puinmi finding menu? When can f sell? C?n I 
make partial payments? How can I take in a finiiru 
cinl hacker or partner? These ami many other 
<]ue^tiH'»nM are answered in our “Patent Guide. 1 ' Get 
your FV«* Copy now. Itlai! the coupon beltPir. or 
fend your mime jmrl jidiircx* on a. penny p-ualeard. 



CU HENCE A. O'BRTEN, REG I STEREO PATENT ATTD6NEY 
1L1 ADAMS BUILDING, WASHINGTON, D, C T 




MAIL COUPON 



CLARENCE A- U US I PH 

Rnijisi* h?(J Paten! Attcmuy 

tLl Adams BinMing. Waakiturtnn, p, C, 

Please wild me your IH-Pape ‘'PntcriS ■fiuidc " 1 and ynur 
MpeeUktly prepared "fieenr-d ot luvinli."” Estm FJtKK. 
This T<"i|i" , sl iku’s nut obligate it- 



Citj state 

(Hen» v.riJo n» |irlnt jitniolj) 
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Cleaner Picks Up Lint 

When hair, lint and threads are embed- 
ded in the rug too firmly tor pick-up by the 
large opening o£ a. new vacuum cleaner 
nozzle, a small-sLze inner nozzle may be 
brought into action immediately by press- 
ing dawn On the extension tube. Use of 
the small nozzle, built within the bigger 
one, concentrates the suction on a small 
men, of the rug to dislodge stubborn par- 
ticles d£ dirt. 

Folding Clothes Hanger for Wall 
Takes Little Space in Closet 

Requiring little more space than a single 
hook, a space- saving clothes rack consists 
of a folding arm with notches to hold sev- 
eral garments, A garment may be hung or 



Tongs Made of Fork and Spoon 
Are Handy for Serving 

Fork-and-spoon tongs form a handy 
combination for serving various foods, as 
well as for preparing them in the kitchen. 
They are useful alike for lifting hot foods 
out of pots, for serving meats and vegeta- 
bles or mixing and serving salad. 



removed without disturbing the others by 
Idling die arm to horizontal position, where 
it remains until lowered by hand. 

WHERE-TOrBUr-lf INDEX OF POPLHAH INVENTIONS 
Dudl-natll* vaWD* <1*niMr 
lliuilll Lcju B'.lldj Co., EtDCLTie. WJr- 
Forb-and-xpocin xorvlng fungi 

TYrtfirsi Toed Coop., S. IrfwvLlt 05,. CUlMHP 

Folding ElothffL hunger 

Ijiglnad Too] Co.. SOB tf, 4 i!ii St., Sobdo. Wash. 
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POPULAR MECHANICS 






Ill 1 



amazingly easy way 

TO GET INTO 

EiEnRign 



MQ BOOKS 
NO CLASSES 

Kl'Ml t^F.^bnfrinr 

lllapS 

EARN WHILE 
LEARNING 



I P AYS 



learn Without 'Books < 90 

Cet IHis <1 r fnndnatbig, Fait well pi.E-3 field uf Ek'CsriiH[j r — 

a (ih'LJ tliut odlLTS JfOU ojiwjrfunlEle!* nml m future In ftnnd 
Litru's and 1w.ll tlmiFS— a nnd iliat is n purmnnunt nee* Bail}' in 
pmx(wrti f or depre^uiun. HerelflyOUtr C&iOTCC li> [tr^pflTOy^MifSiirt 
lor li LaaiLrvft pmuntHI future. 

lire* at Ci»'nfii In W dtfjl, ysii ran troJu f'-r yet 14T Blfl Opportunity 
lijp vri^tdnHl 04 ) TCal ris-Blrifal ir.ae'iicc-rj'. Hfrt y»'U learn s.i.rsiLiny 

[f"HLiou. v. jr.iL armntur^, learn pi™xsr pUuL opErnlenn, dr. Ihmibi: 

vlr'.r f'Li.'r C.ttyiiP. IraJniiiq Ls oiwy IS Imvtri. Wi "'Leant']*?* 
li.. n::r by bncta. Not a wmapondeiKS entiTMi, Yi.ru duni‘L 
H»td, pfevii-Jd fctoorfrliCC or luLvaoceiE edoc-itiDiu With. tliin l>rW dft* 
u[ my Si I : :.-.l I YtailC to hrlnft nnt Tills impUftailt 10*4 

— yoll don't maud much money to pat my trainJnff- I 

hive many plinth Id lui-lp lIlO TfeltSW whu ncuda tram.- 
inc Lut Je.isa t 3i-H-.li nr-is-v. Rml nil of litis jnjivr- 
&£]F 7?M/A^/A^£ I (i ** ,e “' nt ~’f- lPL1 nlilLE tuupun luCsIll tin* facta. 

■ FREE BOOK 



MOW. ..MY FOR 
LATEX / 



L'aiLfti'ttlLLl IruLrainv linl. nn.-| ray I- ir it i-i 
1 J rnomMy payment * — H-e-Rinnl nlH day* 
-‘-■ref Juiuf tc.ndiiljip iiltLiiJ Vini'LL 



?A/M/A r o\ 
'FOR J 



lie amoved, at hew lit Eli me-ney yrp 
get CuyB£ l:a.:iL.II;:. It yt.II Herd pan-Ujnc | 
wtitV to]iclo*i;Lwitlb|jiv'i.nKnnHriiM hV>hili; , 
yuij train, luy uinrrtjy tin-ill Uu| jortmciit- will 
firlp yim linil Et. I.iIl- 1 I raw r in - _ 

plnytnf-nTH-rnceftlrt-rsf-rii 
fjnduitc. Mai] cpupuii , '■ ^ . K 

Frtr nil rK*f*H* 



COYNE ELECTRICAL SCHOOL 

SQO S. Paulina E*. OifL fil-72. CHIMCCI, iLUSDii 



mm 



ii. n. Pn-dtiL-nr, 

©UYflB £LVLHHUU SCHOOL. 

MO fi. Paulina St, ih.pl. H 1-72, Chicnfr, 111. 

3't.iiK- tend dji. ymir 13 ir 1 liKtl Ek>..|; and all 11 il- f mH* hLhji 

CtoyMi lUhi J-Nitf tihLuti (|J| hylp fellow- LILypwi RntilBsid. 



lia -| NAME 

< 

ftDDRESS. . 
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ti l*t« BlafclDK si 



Quick/ Right Now 
Get into DRAFTING 



I'll train you until you 
have a GOOD PAY I0B 

WiLh industry working f^utrifllilr — tins 
’l Add DrafterTven ia bitt^er than crcr., 
_ Hqtc Important — drflTlittitn and de- 
" h imuTT must come first Sri changing; 
a tuufk (o- pesce-iime production. Oat imtn 
I Ji batter Jub -wilh iTi-irr pay nind fna- 
: -cirinc In c. plnrunmt »*wfc. Bnitilieer Dobe 
| VrLJ] train you nt home — in your v|lhTh 
__ , , titni, Its jrrt experience on actual work. 

All WMlIlltg tOOlS tb« t-kJMt kind uf fob* >mi will ita in the 
Pll own! IlCn I'ftsl'lnn. h ii il Imfn y*uj (anti! 

r UnJild ntll yoa ore competent. cxpev5enri*|. hiiW- 
FroF-rpilonnl tln.izinf ihff uucli n. pwition that -will mean a,t- 
prifnt 

nihiitqlrltiL'tfsJfiiru:. jm p« v Ini i „ V£™5 ii a In" itV rt uni tiT rr. 

Suit Ln nett Haw, I icl of hiehcT crt.uci.tSnn Ffumlrt nol Imlil you 
hick, Tail cut) pay Tnoiit'lils- fee jwili pree- 
'“ilnhw Frrua an i-ii|iiim-rr rh* Mbit In 
— hi*., Vrite tHny f« r fn:i llSiislTnted 

[tt-lnLLl Olt-J fiOOftlot, HVIrr^nur-opi JU3[],-(T#p , i'. 

get TlfE FACTS T ?? J L Y! 

ENQlPflEFR fiOBE, Dl*. 337 ■. LlhflrtT>ll* 1 III. 

IIIUmA W-iii| ‘him I rwir-ir.fr f±i;(H mi ""'l Frill ii||f mill lrKl?i,l tilt 

Itt-ilsnrnE-”'- Aim mlTereiiad Llsi of priHtlleniL for Itriltanicit ; 
and I'n^ignum Wimted. 





JD&T OUT— 

impruvEHL JJuMchcr SaxopburtO 
i Itii enables ywi to mnUff tunes 
easier ibnu rie*i gitiliEy Ftir bind 
ia p very short limi'. Then popular icy 
plus tricwidjt p'Kkl tiisoesi ouJ «ccra 
rni::iLy. NE> instrument equals Pit- 
cher for quick niiullk Fk.CE Itwinc 
Trijii, pity pymenn, any inurnment, 
un, trumpet, tromlbuna. Wriie rcti*y. 




taruritu — I il-lffl "beet wltem.' Reference. JFlccLaa. Ju^nil*-. 
HikttiLT, Scientific, etc. H- u 1 1 s-' I _■-■ i c. j; mihoHiir, r i: l! h K v likmniii UBd 
LIiimjuIiiLk at in.ii '.-idii.Ll nuit^mWP. EOlrf p'HtCard tnApy Inf mir 
"H« 3 943 catalog, '-Birfijlrii la Boole p,” h 



the book supply company, Dept. lm 

S-r.4-566- West Moaru* SLiuui Chicago, lllln^la 




tCPATf I- fn*E ntakcJ ij.nTi^ U? L^L 

NiIimiI Flch.ul of Mtut Cuttle*, lat,. Htwi. tf.ia, TtUdo, Ohio. 



THERE'S j 
/jflM&HET 



CARTOONS! 



KS™si5 3 ?i ulLsr ', k FTES wiSlfi c n e 

2C iKuni **d Mr ti>3 llk.Lir acI^u. iU f, tr (Ma h . . . * 

KAVE BURffi SCHOOL* M. ffVi ISB3 p CLEVELAND, OHIO 

NEW WAT TO CHOOSE A CAREEN 

TSegri 

™eeS|B5 xb&l 



i e r r >;i : : ■ 

PiCn A dD 
FOB YOU ! 



-Lj 

fw FTlFE- L-mklri 
'itti 'a K' 'IMct 7 Foudtui Cl II. 



TOOL 

Machinis 


& DIE MAKERS 

ts T Screw Machine Men 


earn 

150-^60 

PER WE£k 

mmm 


DcfrrnepTrgrarn nwde rliillcd mete] wor]!- 
fni. [.Pirn thiw tnidee Ly eelu'et irork ill 
AmiH SI 101^, Fully rqiiL|j|>rd. fitutr 
apiwtwed. Iur-pr Fte. Enter uny time. Day 
end fc-veiuiu Clerwe. FREE Efiiplixy-i'u.'sil 
■ SotHm-. IFn'ttJiir .VETT -iffmalrajled CaJiErofl. 
J. L L J 1 Q ^ ICt F W tlht li 1 Ml CdU^^bni Clddii.' 
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PATENTS SELL m 

INVENTION 



A Simple Recipe 

for Inventive Success 

T>RGBA_BLY tlic simplest recipe for inventive 
success would. be this: First, a practical, useful 
invention; second, a good strong Patent; third, » 
buyer or n market, The inventor nee da all three 
to get anywhere. Trucking any one, he in likely to 
get nowhere. The recipe is simple. Working it out 
isn't so Kimble, That is why inventor — and 
others inventively inclined— have fonnd the two 
hooks shown here so helpful. We've gone into 
each .part of tira recipe carefully. Exactly what is 
an invention? We tell you. What is a yln.mg 
patent? .We tell you. How enn I go about find- 
ing a buyer? We tell you. 

Many Questions Answered 

But there's much more, For example, just how an 
Application for a Patent is made; how an Inventor 
fan safeguard huiotelf with dated sketches sus he 
gees along; how t-he pertinent Patent QUire records 



58 pages of f«ts tor |j) 

INVENTORS 



, T ,.ire may I 

clone along the same line; how aonte auceaasf ulm 
tens haVs; secured financial backing; simple ways to 
contact manufact urers; and many other pointS- 

43 Years in the Business 

of Helping inventors 

The world meeds, eo n use and null pay for practical, 
useful inventions. Manufacturers are on the alert for 
new articles, or improve TO nts that will help (hens in- 
H>reeste sales. Maybe you have One. Maybe nut. Thesa 
books will lielp you in deciding that. From that 
standpoint alone, they are valuable. 

For run re than 43 years, it hits been our business to 
help inventors. We answer your questions and supply 
complete information about Patent procedure, mate 
steps to tekc r kind of sketch or model needed, rnirl 
much more. Our rtuft Li made up of svpedenced 
Registered Patent Attorneys, Draftsmen, Searchers. 
Pees aie reasonable — deferred payments arranged. 
Whether your Idea is large or Small, finished or still 
in the rough stage, you should have the facte both 
about Patenti ng and jfelling. The information which 
wc gi veyou baaed on king experience with t. house nr [h 
of inventors — is yours for the risking, No need to 
delay. Those two boohs of facts may save yon time, 
trouble, money, even later disappointment , Return 
the coupon — Or write us a confidential letter —today, 

US Mechanical 

Movements Shown 

J™ Cul- b ■ i k “fatent rrotcclioa" ynn ndU find i ILil^I ru hil 
lift djffcneiH rtnHiHi&niral jnwie.ini!!iite .Mayb* yuu'll findjiut 
wli»t yvu need ti> wiwk out mhtl« of youi own iiIam. \fohV 
oihw jrter«aria tiirluPM- are nhipva in thia biwk. Ilotk 
Iwoka Had. as “Evldfinr-s flf Inv^nlLrwi" farru hmcii u» y-uu 
FltEE the same dzy m liar frnm you. 



W* VICTOR J. Jp* 

EVANS V U). 



REGISTERED PATENT ATTORNEYS 

MAIN OFFICE! 410-M VI CTO It BUILDING 
*4iMiN6TOPi r n. c. 

PEkGhumh ;.H-N Empli't Bunding 

Lh hwlK Omni Tir-HI »*=uFh:r auUdfui 

jrau iHHikt ■'THtajt P*"^ 



EvieJ 



. I'.y Kmm nu,l. Frw f- 

l. r. ' ■ i .. I • win-., ..‘.I It 



HlJILi. . 



COUPON 



FREE! 
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increased 




production 



means more 



Jobs for MACHINISTS 

and bigger pay far men who know their work 

Thip ]uihl«:-*Uai!y CCUlMd (lv« TOD th(i RMULtEbllL f nets DU 
fflHjdc-m irmehincon uji--.tOH"|.nic method*. you need no ■iJvuimi 
in miichiri-c ahup work. Take adv*Yi tuite of lk,n nther mmi's 
tepAeStnes ha T 1 1 . 1 1 1 1 1 Ln lim'ikc r to ioLvc your p ruble l» 9 r 
iucrcuic yumr cflKleDcy h iviLh 

The AMERICAN 
MACHINISTS’ LIBRARY 

t ftlumn — !?(E pu-sn — Tfif Jllnetretl*"* 

; A en-iii bl nid haini-Ll ud y courii And PtfiniK# litre TV 

Tli Li I L 1 1 r j. r y nf iii:Li-lil. r ii-: Fit up jirjicctee wan written rorpniclkul 
ftiglvcH yinl I lie Itfef methods Patr tv tty kind or robchliie Klutp ww*. 
Et rally explain* licben. dtrllli. noil other m*rti|>iu ihiiijj uLhL iliclr 
opcriuinn, j.iliiiEm:iiIi- maritinri, ipeciti ±nd reciLd. re»r iJe»ttlE 

nfl nrndiiruDn. IIJPI and RXEtirs*. PAIIHTi (Hid dl? wet*. mctnl surtor- 
-*- ■-■-■-•"■■■wLfMeiS — iim lits-i i 1 ** ■■ 




EXAMINATION COUPON 



KNOW 

YOUR 

CAR 



HSk 



See hi 



this 

Boflk 

just 

G(JIt 






PM- 




THIS VALUABLE BOOK 



VRVP 



LEARN CARTOONING 
AT HOME IN SPARE TIME 

ncl I’m- LLlj I'RHR. twuk 0*Uilliui manr-nutir.i 
ill*. oeiKniniAe t-litrli, ilncrwuie meUHKfc. LiiL 
nf [iran.il I .-.yr m, u,H sttwr >*1uiTjId iufoessiu^n. 
Jt«d H-tNDfat cbe Qjumv-iiimLLrj; ajipnrtnnmee In 
and fd 'ha tauif, (■KinaliHilT all prefcdikjci. 

C A J t ‘JV J l e fs t ?-l ■: I _ nviib lj,ll lww.Uftl .ill udod* 

n tottbta'O but-LMiO dramliiafi dot uiy Oupv in 
CSixtuijiiiii* ud ix^liiiniiif OUT D 4 » !> 1 i L L r 

[SlfLlmfl III IniEru^ilon. f' r -n ilL -I— Lr-l v:.u h:,ir 
crx [ lb# f'nrlpniiLj 1 Fiirhfcnr* Lui*ti Finder 
PRES u f m ! — i ■: li s I . Thl* emiiLhc doriCv HcLui-.ly 
er#n(# end ul-iim.bD bumnrma iWl SMpd 
I nC uni mrz.1 ir-n jnmjr a<!> 

CARTOONISTS’ EXCHANGE 



in mini 



MORE DRA^TS-MEN SEEDED ■ 

tent. BlUimy. a r ., ' 

H.u. m.riH.IKLT at h, 

L1 blijf.iliirt. Add 

rlcjixi SutM.p« r PHpptA-tdJ, Di 

lllll 



nu 

naei r smytDHv equip* ■ 
T^r'rlflv " :i ErullUi ■ 
m». f UEt ILiiLlpiin. ■ 

ixllilUth, QltcHP I 

■Mil 



RADIO COURSES 



Air Gamtiimirln & — ff ulnfee ration — Muff pit Wriirrt Opera linct 
n R A ft* I I N G '■ .Mcelierni ml D-rnwEng— 
UKAr 1 Blue hint Road I no] 

Y m r a traps: a technical school 

- IW. t. H. , in, h-w v»m r m. r. 





LITTLE BLUE BOOKSI 


J 


i r 

u AOH 


f tseiul pbcrltvd to nw Drw niiMw, 

1 TIi!!'JFDTirl:i OC feUCiTliiR. ilbdClTCiU. 

KJkLOlM AN JULIUi CO.. CBtilovur Dvpl.p 
| Dh-t-T. « BEIJH, a 1 H il Bti . KAUNAS. 



CLINICAL LABORATORY TECHNIC 

tau?cn In jnur nun home, Practice Wtlit fMppUnl. BulltLIn tne. 

ImPEHlAL TECHNICAL INSTITUTE 

■ a. IM-r.M- CLMhAAT. 



Sgjio” . 

^eakin^- 



06 orf-Cut MatAemaf/cs 

COM BIN IP WITH 

Practical Mechanics S/mpfif/ed 
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# One trained hCEld t£ worth doatenS of un- 
trained brains in modern business and Indus- 
try — if you doubt it, compare the pay checks 
of the expert in his line of work, and the 
man who just knows enough to get by. 

But there's no reason why you shouldn't 
join the growing army of trained specialists 
who get the more important jobs and make 
more money. I. C, S. training in your field 
will make you eligible for a better job, yet 



the cost is only a few dohars monthly I Thou- 
sands of I. C. 5. graduates hold key posi- 
tions in defense industries, seldom have 
trouble finding good jobs, even when times 
are "tough." 

Mail this Coupon for complete infornuition 
on modern 1. C, S, teaching methods, per- 
sonalized instruction, profusely illustrated 
textbooks, low cost, and other L C. S. ad- 
vantages. Mail it KIOfiT hOW I 
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■ Regain Perfect Speech f It You 

Stammer 



/* 

m Every junto tree nbuidiL lm ve Lhe nr* J.sT pair booh '"Stain- 
M run ihe lu luni t oircinlDD." fctcnii Irct 10 injunninrcr:-. 

H It tiw«TUlw the H«ll* Unit ICiTInhJ Cur tlM fi-h'lililk- L- liter u- 
V tlt>n Dl F^niEDcrlTU! and HtiLUerlziK. MMhud mjrnnflrijl I* used 
T it B<i|ut ]naLlr ne rcr *0 yton — nines niftL. tndnewd Tjt pbxn 
:ih:l:i:ir TVrlLii liHt Tilll SliliH PiLlI IflO. No C'L’Hpu I ii'hli. Ek n.liijn fu 
N, Beja m-. Ijg-rvt- | t.t J Clrrlfl Tmwr, I iLdlrnrpnl la. ] nelJu.nr., 

'STATE COLLEGE 

fr^JDeffnee in. 2 -k i/earf 

Ti"-cit 1:I tunnup Perr twfadMl 3>i-yttir nona in 
UJviL, i. ret' rleil, MrehiinifaJ, UhfAdtal,. Hadkv 
A-CfWaU-IWfcl }'^cmt?rinR; thiunra Aiimimitri- 

— - — iiilinij. FhjerjL iirijiijilery ilrrailmuiriC for (haw Wirt lt:k 

WL«i«ril: huh arlitwl «6rk.. Short Cmraw (-M wedaj u Summing, 

] j r d T I j n r . Tuilboa, liaini meleib*. t-’lndr-iitj tram twt^ * tii-r sod iimnj- 
ron.icn ttnjb trier, QBtti mbit. CrudijAt* Mjwwrfijl Enter itfiiiiry, 
. Mareh, Jun*, Septan bsr. ffll Mg 1 m, IM M.1, Ulift. 






at 1 ,‘T rnrcc and lh*v Uu-ttn- 

F R E e" 

f sta& Jd ■" w 

WILCOX & FOLLETT CO* 

J n*iW. JUmttaaJ &n* jf««ur 

CMLCACiCi, IKJU 
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Ikj EktmnES AT HOME Replal-C UuLfr- 
pailj — unym artkt« in lujanoa. ■lumH, h-.-ik-ii. 
ttiiLiuraiiLi.tLe. rW itl l 4Urab»B. ipirliJina, nra 
cijui d£ nsttil — Ti^th itrc^je: ci brnnli- Ed my. 
jnMjlii. uaiL'Ic, C"-nii; nu Gold, SlWi., NIcIceI, 

Laarr.lLim etc. JJvtryLl.Jcj; Ethf-iiEiLirut. On Die 
CDIlipJrtir. fnq l-ipr- rfo Eh«U> I M] 'lin'd. 

Lkarfr^m iJ co £.■ eld Eiaur Ln Ejr«£nic buit. 

EC!?:!. biu.ii: iiSYCi'Jiier.L * l_,rLn yrin in Knircm-Hi. 
SLradjr jrrpn-t, _J13 -.r h| jie CMJW V Edt Lt«B I n 
ITKl. Scud TODAY rnc FEEfe SAM fLii 
mad I £lhuKLr:i^>fl BOOKLET hoyYUU p-Tl Iiiitt- 
si 1-re i neo-rae J ram n. luiira-j* otf IfOUK OWN 
iKJilt U2tiU BiiliiCR] e-uxtuiurn. Ai-t EL UnucI 
WARN Eft E LECTR 1 1 COMPANY 
33? N, W»tt-'ftllAvc..CMcjeg. Ilh-Pcpl. 1413 



IHDHT Liftlrilmif Cmimlcr WSlREtt nm ini ■uiV.Th : 
ftfcMUHTMfTJ. DILI HEEHS; LAW ENFDHCEHEHT OFFICERS; 
HBPROFTKIALS iCCLPlI, Holtl,mTl(m3lcr„RCfc FSTAH. 
msn. sl( ■n*nlh lIKftlilftd ndm< ml, rcini IllUftU 

cvpfllkinbUitKlhld IftL^tGE R^THSQ'HH E*R *H "USD I yftii* 
HrXDtrilMi linsliaclitn.AH IftLlJ runbhiD E iij piynintalin. 
FiutLiincv 'Lirlittili iwirJifl Swfl FtEE Eu O p. ji oil* 
AMERICAN EXTENSION SCHOOL OF LAW 
Dnp 4 , H-M, fl E. Huraq 51 ., thiG 4 G$, III. 



foJirssZ'J. 

■ 

iyrtitS'A 



; BIG MONEYS HOME! 

NEW INVENTION 

dectroplalM^Britth 




BOOK 

i( H0W TO PROTIQT 
YOUR INVENTION 1 ' and 
Invention Record Form 

Our Law* tumr til* Irivcn- 
tgf w|'|n Iiinkf-J a dnteiL 
ncord of Itis inTuntiOui. and 
v,h* in dilipeM- Iil filing tils, paleiil p WhlbHtfcoo. 
Ymi owe il t* JfOiirSfif. It yon vaLiw jiiur LTivcn- 
iiun. 1 lp lilalie *n accurate. dutud. and tfltnoswi 
reeuftl C'( viyjiT LlivEqLloa, ;lel£ tktfn tafcti to 

Apply far "il pptnni just h* quii-Uy nt pn.iriiliiu,. 

PERSONAL SERVICE 

lltTlfpi. itli irtTLtt (ID Lit Jl!l|Hirli 3 i| I* y*iL Aft JWflU 19 

y.ju uMtf ui, nt wiiil. la tvLuru. mwEI. in 1 '] err tel |mi 
itKonl" tom r.if yuu 10 1IL1 omt. And Him, wlitit >«i 
1 1 'ILL.lJi IH Id UI-. CUT Drciiil” ■ml ptriOjii] Irlilix- 1 ' f - 1 1 r . : 
W« Mnninhy -:ll irt-L lilt IDiTtll «C I ht ]"4t™i OfflM 

Itriwillv wiiirl. la iYHi. J^rfw.Lly ^ niiwrilr.] 



hi. : 



PATENT AND SELL YOl/R 
INVENTION 



ft ML' Jl-jII 1 1 Kprrlrtif* Rftrvluri lillmtr^ili Of InKlltWl. Ut 
r- .h-. |iirr.u::iL ml II ft< Site 1'iCtDL Cffl« w*fn TtiLLi Icuil. 
.imL LftiycaJ tlili. irlll tnilfftiiir w ilr* ymi mstfu! lilnli 
(LVJ Kfint4|Lir.4 On lljllllf 5'DULT inv-f IlilML 

WRITE US TODAY. . . 

Whrn ;<ui LcTtDilon tomtj Ld hi It Li nrltlly cton- 
ilmlir.l All [.irrt-i|iin bniv i| liiiinISriL Iwhiiillyllj 1 IIST 
m. iV.. lake a [icTJDmJ tnkniLit In j-uu: lucctiB. eu St" 
i- m v. i-Lii: ui Hi! It. 

IMPORTANT TO GET STARTED 
RIGHT 

EfntTTT lirnr llir lam [xeMrCL VOII. mil u|l-|l HeD-l 1" 
lab>. Wy UJII fiDil YCU «-.impL«Lt FHF’E lSi.ildftL "llEnV 
Ta L’rrttY-L Vait [iiLViicim" , ond E'lLFMI " I iiLHiiUiui. 
HertTiT' rorm. H'dir U". nr m:.ll Liu. rtwpon 10.IU- 
MOron^r iriil Mfrllmll, HbrUlSLeilhl I'fclMI Aunm.ji, 
Itu-flaLftE llULLdlnf. W «: : :lil MKl ni. II. fl. 



McMORROW & BERMAN 



REG-ISTEREP RATIRT A11DRNET5 BEFORE U. %. PATENT HFTICF 
US -5 Biffhttr Buildinf W 4 thtn|lgil, D. C. 

FHri'J m rpir SHf FIlt'K Ekkii ' iifrft- to i'raktc Vw loreri- 

■' " ■ - ■' ' 1 *. 1 1 Ilei nr /’ ' 

L .If.' a CCL ot'Llfiltt 



N4r1t*. , 



IFtilt (ir FKilt Glf-arty 
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BOOKS SENT FREE! 

ON APPROVAL— 5 VOLUMES 
bftANP NEW EUITIOK 

Only IS minuted a. day With llirac 

IVONLiEH I'LHjKH cun prejime 
y«l k,r h kuisj ij- r. r 1. 1 1 1 ^ mb. Umlt- 
l« bora m in [X# fltfuNsbC. Iln.t, u, Im- 
portant rxirnplni [X*nfl, A ilff it * 
writ^n s>you can LaniJrrr Blind Llena! RuUc, tapcdiilly tnt I H j* Ini. erf. 
w„r, I, !. j v.. 1 1 k ... •»• I, r, illlT. Wl LI. ..Elly ItTlininnr .;j. l|.x.|- 
H >«■ »raJtLmt ftHiln pc^rlli-i... PLOH 



r.y 

w'HLr.Wrt. Ite Ll 

Wte. ' ' 



"nutulilr rJml Ul nrllDg, 



jraum: prepares you for a wxA ™ ~ , 1 ^ ^ J ? r 

Hliarrlns lull Id m#eliii5lnfH rtudm vcanm* on. UlucprlDt 

lift.* --tent lm i(J dm.*' Roe rpMUnff wJtb /mtt lire ftcLml produ"’ 
Tine IT ycu nu.IL coupon Lou Non blueprints, bohie 
medbitrlr, mtl.r j — * — ■' — 



Big Field * Big Demand * Big Pay 

‘Oampctenl drarircjrn arc nrjtutLr need wl in ill uunuLuTturlDi linn 
At tan.an 10 *7S.IM> ft w£?k. Ttftfn iiur tbit 'i.njinir.nf pqr 
U ltJhTSMIlN HAVE GOOD CHANCES FOft ADVANCR- 
MEHT. Fltaaaut, ru.’lr.tri ner mult- nmy to learn jidiI tLo. Le*ni 
anlclly with tiejc fc-ooLs— wn.J «.i| [h;.i. Jr* ;r wl |U.J *i- Jr* .vivarneLT. 

I A VW“i oswftiJtfftff ttfttet *ots i>Im to tU bsiyrf* tfeft 11 

ffbtMUi tfpcferrfte 4ntfW*$- if 

AMERICAN TECH Nf C A L society 
fubfHH^r*.— HAm« Study Cturin 
JTrn” rT^ t" hn iTj.7 **JiVty"bt n r” iTi“ iThi; ” .0^7.“., ” ~ I . 

+w* t- 5U FiMhirE. tel af I dvcldfl ts kr-rp Lh*'*., 3 will imbI 1 



Kr AUTO MECHANICS) 

COVERS IYE.RV PROUiM THAT CONFRONTS EVER IlHF EXPORT 
AUTO kciunicl- r . „ 

The NaHo*-al Pe-enre Pruprpni h 5F 

e.cdleJ a ihariLga cl lrr.ii.cil Aula- 
iMertamri. F«ffw ii ibe fimi id Biciend £ 

Vflur kvi'^ltc-ao of MtehCriftL and 
p'ep^r*. y^vmlll Reocrtfiess o4 Ihe 
«CB )iu vronl la npnir, MoToR'i nww V 
Shop Atenyrf will you ita fee- 1 
PD.y rerriLT IwOf la dd “h* jah I OTvm 
=lfi?‘fll rnsnMfwhirsiV dkiia me^ed 
by r-ery ft attar, if rar orirhacling . 
ir ed'inKna fv+iy An«rkpn CUlC- I Inrlncivp 

mobile iMdi line* I PiL thid daily \ , MDIUSIVe 

Jjv IhAuieiAda ni riuar ihnsi. ah.- I 



567 iUES'A MlPMES-tM 
fflHGS. OHARTS. TABLES 
- Eh* NdiHjr 2 «), £h» Vital Fidt on 

I rv f I r w <■* <* ■! — llxirk Ifirm — ■. 

CuUh| — r-.nirplnlnT — Unlri 



l*r«LAT. 




SEND ND HOMEYE 



MDTOH, Boot DEpartmut, Rdditi SOS, 5-72 Madison 1 **, Nn Tort 

|lnw ttlfH ■ y p mbv d MrtrtVt IMI ’arv : 5 Ait ^prhMl. I *11 bpv *13.1**. 

B fL. Jl~ ..rJ. J.i™- P rH^a-1 bd -I n *frilwf ftd t bp pi in., —r ufliify 

□ mei uli . l. f P M lMPr, {P*t*& Jffit Jl. Hlk ~r€. O.P.M C p nl lJ 
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OPPORTUNITY TO EARN 
$1040 WHILE LEARNING 



4 -¥(jJ<libJ« Fa Students: Through 
Ceaporsllftn of MlEwaukcc Industries 

A yniha! ftnUauftL vlfwr Li. gunllAcd men who 
huii tr.rn rulnwn and jniri nf Lir.nj #-i- 
penne" whllp |.rp ii.uir-j; Cur c.irf.T ftn A*' 
rrifL TwJinSclxn, Ur.dlBdr.nn- SlteLrnTecIi* 
nlemn cr Wtldina TeiMiltHw*. CKcirwie any 
of the** fulJtr hilji— LfJ— Lhl-FnlnMlk |.j ..CrLtiiL 
eounea and irnLn fur tnjrk in vLtnl deCenee 
SnduntrieB, A W ihikt* ,_ |n. RerL-ice-' 1 ' hl- 
l.FK-xkipc n-ff-pi-pJ by M.rif.ard.LlftjtailL'wr.UhBe 
nHinufjcturera nslll ^nllalale, :i-munihr e.Knr* ? i. Ln Aira.lr. nrArr 
Uel.linK 1 1 i h: i irAvrud. WrLku l.oW fin- fuLl . L . - L u L I u-Ti.J >OUI r,.;yy i-T 

“Cajacr HiuMlnp" wLLh(nic obllzuilon, MenUun e.i"aTiie hHHirciJ. 

MILWAUKEE SCHOOL Of FNOIliEERIliO 
PM-JH 1 N, BrOfldwny £ E. Sfflld, Mi lwQUfc**, Wil. 





VIA ^ 1*3 



Fit Tour Abilities 

ToThe Opportunities 

Yna batv nMiSai la/fitffJ 
' and m cnTil piaWel-a. l-e*rn td 
[ tieve][yp thcac faculties of Itiijld. 

which codij's wcirld of basinets 
r f Usnersds, Start life anew — irtrfr- 
tht chtrtgiits . v(IJ,r Write 

■M the R.jiuTuiuiiTi iT-.r frtt Sealed 
RciDt telling - ho* - ■yon msiy fecoivc ogc-okt 
ttAChlftES let atAitve yerwnn! rwsmetr 
A.Utidft! terlbe O.Z.C. 

Jbr ionmucawt. iAjnarcl* San Joie, CitiL 



ENGINEERING 



B. fl. Iitcree rouriei Id ineJneerlnj- ElwiriEBl, CLiJi, Omdi., 
^1 pc-jluiI^x-I, EadJn er AersnaufaraL 1 ST. Skill. Unrilni, AO-- 
nrttr(.| 1 . 1 CItLI .WEnniUtLlB Aasllftrtiy. UBrLLrcpiUcn Lli Pildt 
trjIr.Lne I'rurrirn, l-jii* Lh.luiuJil renter. Pup «jr|.. 

nut fieri rlicrcr-- tarn lte»H H 4ttl**.|. Low LulLlon. Er.Lfr 
lh,rcHDer r tlirchj Jm*. hrfteaiter. M t'oudoy. 

5 ci 1 E. Washington llvd., Port Wa^ne. lart. 



■i?MFjjr¥TT=r:iMmgCTim 




► STUDY at home 

. Legally trntarcl mrn TrLi.Llsh,- 

r «■ pnatunn# lmiJ Wignor flue- 

C«u Id liu:lsnMa jnd public 



Mart Abll^tFT N?** PreEtip.! Mqep MfinAy 

- ssssie 

p l| ir-ir. 1,1. .... I.. - .a« 14 .'.v.lBTifl Law J-ttpm. Lr* ™t, <ur 

l*rrrni. Uc| u^TalijaM* AJH-pi^ih Ijmw Tndn|-f Tar I ihTN‘ilir Bad 

Chlt*fl« 



I WILL 

MANGE YOUR miN IHG 

fee cn.EHirEUh[LiBB in HuJio by * 



^Fr« Eftipln-vnwnt Servlou for l.ir. \l*n.y earn 
■"■title Eromln^. Mali «ni|H>n xodter lor im, b- 
v.r.icll Idld yyj L.ivp l.uridicdx ti.n r I ■:■■:•.■ i nc aucc- 
EuJ ffimlio SJ.,1 nr ter t:.bic* :n.r Iminicn- 
h C.Ll-Wtfi.Prrr.. RAD Id OEW. . Cpynr Elettfieftr let 
9 -DD S. rjuird It.. pypl. « B -J.M. Dhlii**. | ll.r 

f ' ni ^'i'. I . I Sw- (l r^dlit i nn ™ 
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POPULAK MECHANICS 





Will You let Me PROVE 
I Can Make YOU a New Man? 



mi 



I EN — 'Mcflt J. G, GUrlen, of California, one 
of my Silver Cop Winners!! Look at that 
strong neck — those broad, handsome, perfectly 
proportioned shoulders — that musclfifl chest and 
stomach. Read what he says : “Look at me 
NOW! '■Dynamic Tcnaifm" WORKS! I'm proud 
of the natural, easy way you have made me an 
"Atlas Champion'!" 

f v.-ib r.r-ri' m HLtinriy WH’iiklilitf uf ST lfcfi. I didn't kmivv 

what reel hnlth or slrenpth V!». 1 afraiil to Hjrht r 
afih&nicd Id lue teen In a swlmm-lnir unit. 

Then I din co vt red the- secret that dtMHMfl me Into ,4 The 
World's Meat J J errertLy l la vv.lcitir.il !Min,‘' the title I won 
nprilrut nil comer®. My ncerct ii 4 ‘Dynamic Tejudor,"’ II 
u a natural method- ItH purpufit id (rot cd'ly ti> HSv« ycwi 
l lie poWerfUll. rippIfihK nuaelre khi'iI like tn mc In your own 
Bilrpor. but utia — foe thou ■whose system® are sLuuitich, tor 
tuck of proper exercise — to help them tune up their enlirt 
body, inside and out. 

ONLY 15 MINUTES A DAY 

Bn ynu want Blit, broad shoulders — u tine. powerful 
ebes-t — bleep* like steel — arms and lews ripplimr with cnufi- 
cular strength — a stomach riduciJ. With hand* flf sinewy 
■muAcla — Knrl n. build you cur. he proud of? Then just 
jfive me the opportunity to prove that '"Prnamld Teb®£#n' h 
is what you need. 



Wo "irfl. 1 " "fcCnb,” *r '^m^ylMfl." Jl*t tell me wrbere yod 
want bunrtsomc, powerful miiKetfi®, Are j?h.ai Tat find Clubby T 
Or skinny unit gawky ? Are you *hnrt-winded r iMipti'M 7 I hi 
yiMJ liukl bfirk find Let btlittt wuEk ell with the prettiest 
Eirti, heat jobs, etc. ? Then write for detail® atnoit "Pynamlc 
Tension" and learu how E can. make you u healthy. Confi- 
dent, powerful HE-MAN. 

Send hr FREE BOOK 

Fhl now Cor full 

_ _ _ . . ualnted b=mk. _ 

lleallb and fttrenech." Tikis nil about my H Py- 
“m«r IimIto’ 1 meLhiKl. Shows actual pSuiio:, 
hi I mid J'-p-r irmil-r LnCi-a ALUk L 'fcLimjimn.H. It'* i. 
valuable b—.k r And it"* FREX. «vjhI Eat your 
empy I'.hIuh-. Mr.il the niujnia In ™ iiaririniiltv. 

ClIAKLEK ATLAS. Ucpt. HL. US Ek®t CMInl -•« 

JtLraaV. Saw Vnrlr, Sr V. 
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ff OIL - BURN FNG FURNACE 



LACO 



WRI TE 

OIL BURNER CO. 

1111 Union Av 0 ., Griswold, , Iowa 




TTxcInhnt T'l^lVrdUi hi* -ripr-nril up tKiBrmitmu Ln Avt*- 

tloii. 1C, Li LI:*- iiL-.iH-n KP>urins tiuluitry Unlay. llnpe- lmt jtlrrau nn: 
iMliiC liullt. C.et EtlIxi Uili add □£•¥,■. Hen, 3 ttic raupan Cor- iri-o elimi- 
nation. CJuclTUd Lira: i a new np-Ui-tbL-jiLiaii , :c cydapodla NOW. 



assasri 



anch si., chiedKD , in 






ih:« *fikh ImitriM AffrHvsi 



W, Um b.k .1 la (taai.1. 

ItipappqcilwiiEd' a&i 



idur 



Ad£rm. . 

Encua B/tlurh latter, ilatiur uni, Beru-pMLkin, Fnpki|r*r , a i 
end luL r f Li, ImiL -sna I.Lult-P..i nun u k niinaH, 



MAKE MONEY AT HOME 0 



RUBBER £<™frs 
MOLDS 



ruiilK-r mil 
Pnlli W I 



E'.uSB 

1 ^iVlrfc 
, (YimiiiI* x^rl,. 



. . . rril h, mlnniK. *lfr mlm| 

t-m.L mi J-X-U. Ill- r.-jll . h-id nr 

«I Humiji * iK S Till, or l.iijari, FHUbl. Wnbf 

SD-LO WORKS 

Dtpt C-K7 Clnuinn.tl, 4hl« 





1 1 THY THIS TO CLEAN THE KASAI CONGESTION 

" Flood, r I: H juboJ S tsukAfl Tfitli SINASIPT EC. 
Dillrj-ijnL, it JixiCtI'jd and iliLLkcanuLllis t J i i l: I-. , ^ Dj r: k F „ 
rWKBIfl SOttelkin that -often block 3 drainuft and 
on-nits ben/Wfi* fiYtTMi it>, Ffnirotco- wy brratltfng 
oh it cork and roothe* hot, irriLaud , h wed Inn niutfel tls- 
(M, hidiufif hark if Jxst bottle tfo«n 't -eon vincc rou. 
Akk your 1 rimHK i*t- f or S I N\A S I PT EC today aiiK. 
SPECIAL INTRODUCTORY 25c MAIL OFFER 

J^hiJ-firil/JJi- foih mmich iunr hsmnr, orldnera for dtiKautni' 
(fen- i*k of the retrjliirlv XL SlMUSIinXl pl-js a vmhkr 
nu:u.l AppJjfkt&r Tcvu u T jiIL vxln rnarjrd Wrk# rlmv 1 !; ti> 
Arrmrlcufk EJni* Corp-,, E>e-pr. A.-lljtkTiO duple, fct.Loalc, C£o. 



Z%Y ^Tin ffil! ES^f l V. 

■w * |-,1 Ki 3lJie TJitEp A S Vi 

tll«mL«rrr, I^ihLisv KnilrrtvmiK, [J¥, 
]llc [LT L il.ii'ii: Ih^ruii'lfd J ■ < Or ■ 



mvm SUBSTELH APPLEBEE CO. 

STAMMERERS 



Sli" Hirer. All vi in) liu lid, iTSd-A Id mEcmbe 

C 1 D C C WHOLESALE 

!“ KCt CATALOG 

2C-0 tMSEnu pucir ike, -urine aver 
lM)i> oppin-Ldnitirt Pi 3tiaki money.. 
ilij-uaelioLd pe,ij Jr-, iinpUj.- ^rd it***., 
-.-, l-ii fLiLff foriijtrcl, emmet ien. foud«, 
j^wijlrv a. bid Lriya arc n few of the 
ttiouwnidb- ‘>t lEi-tlflea nhciwa |h thu, 
e^eitiTUf book for IMilekrrl^lii. Asants 
and ikttlata. Addrwa * pottAli oarJ 
la adiSreta holnw anj rtmirnt a cap/ 
nf ItiiF. HiKik Of OjviKirtiiDity, NOW. 
No charife for Lt, 

Spnrj Co,, 341 Hard*, It Center, Minn. 
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POPULAR MECHANICS 








CHICAGO TECHNICAL COLLEGE 

>1 T«h ( 1 * 4 '. tWO Id. HIeAIhiii Ivn., ^icqo. Il I. 

hi- ind me ¥- iLliOaL ibaiBMlon fru IrAmullM, LucLUiU-ne j 

<w * r - - ,i | 

tfam#- j 

; u ;; ; ;; j 

1 ocrupodon, - -* fff | 



PRACTICAL MAT HE MAT I CS 

short cull. Rapid jhnp r.ml tiueliiLii ofillimatie- Trade 

nllR# hru_ I niLuaLrlnL £ u Lim Lit.- . R I Ld i rul-r. I'Lauiky 1 1 Qi.i.1 *-r i'll. Bp- a 
WifciUd Tfllll lliansa. Cemin-lpiF Hlviloted l 4 in. problem... biuri 
end EnnEFriaJ. il .00 jia-aepold. *10 IN Oh SlIDc Nule FMti-Jf 

VtMJJtTPOMftL ittfTITUTCi (KfDt, a. 434. flulufl,, NMn, 



Say [ivjict .iii-ji' Ef ■!! PojruEar SftehixnwttS 



HtUtl.fuL BnEmatinir Kru|inLS 0 fi f 0 » 
whiiUr ur liar^LimtHT.^ 

SwWlqil^ FSm^m\!!:^aiKJrii|;erilal E la- 

bvh Hitn 4 Pmilcry Dnilnuu ar juUF 

PROVED METHODS BfllNS 
SUCCESS FROM tTAflT 

Hnrnr M. Luniun, jurlUifujlj kr-JF-n 

l^llLry r"MU tun. J Rl| (■■ 

man llnn-.e £Ludy Sfil**". f M'J'jr.+’l tj 



ii »«1 Iht ]wilnr», hp“ 
.1 K.-.-.-E [fi.a i.t itui In naull 

r^WaSghiar qg 









r-T- .ATIHkfl taH pmiErwi H tilp[ 32 -piA# 
t«'M '-Hoi* T-:« fetal.* Pnuhiy tc* IPraE 1 ^ 
ihLH* rail jrl_ maiity-jPaNhtp p&ilrry 



a^ml'ui 
. Liman. P-nidMit, 

MitEONAL FtiULTRY INSTITUTE 

Dipt. SD-3 Artum-i Cirttr, N. Y. 



Get this WELDING OUTFIT 

f’AACTTCf tJW VOl/J? OWN WFLPING MACHlHt 



krij^rijd*, Ltj.Liii|i *ndj r eiLrlion, anr. TtLiH^iiMiirhl Pjarp-i>r4 

imd I'M hut- niiUli. Ytlt tin. nld bUinjpori, ri-nJcrf,, ImkIItI. 
IrurnHK, o-UnitfT blticiiK, 4tC. flm l=Trn. Inclorjr Mid hirmtc 



The WELDER Es the “Man of the Hour 

Tha WFJ.IrRR. I* hnl|ilnrr (n wtn tht tJnltl* ■C! N'litlonnl hr. 
fr-hyr, lVvIdnl lhS[M jjl IniiniL-liLil fin UE . . . ™*L In ha null 
1 ■- i-- 3 " ■*-- n Eh* ■: i I H i 1 r 1 y | uv. In iar. E, urn nhLnbii! Irtinr 

’ thjrlP dllL|ld . . . liCCnitl 4 

n h-: H it. WalilinK i p. pI^i 



There’s GOOD MONEY In WELDING 

The Welder hnn plentr nf nronriunlll#-.!. tra ir-ah* m»n4y In 
.rnpiillr i i.innilSrifi jEaneetlua SnduiEbiaa right in h™ nwo 
Jim™. 1 awn.. Vi't-ldicy; la haiiiK nm-il iiiUra ailrl mure (a repair 
auiomotille pnite. firm eq,iiljim4nt| bull>linE mHEerInU, crc. 
" J rl, UVMingK iiJTh il, nn T yy. l ly nL npri'-J-Ujnl: y Li ' ' ' 



Get Started at Once! 

mm an Onfral THirpnn# rnriimcrui Weldar illuilnttd rt-r** 
,'^n.ln-il U. ^-.>.1 l»F| rjf ynnr Cnur»* [)H UlL lVlIiI.iiu 
eFc in ban i wbilc ItarnlliEl hi iHIMi 

TRIAL WELDING LESSDN 

Send Coupon 



FREE 
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INVENTIONS WANTED Sn T pTtented 

Practical and useful new inventions, or novel improvements on previously 
protected devices, can now be safely marketed without patenting expense. 

We hsvO suecwsghkLty helped inventory for over 17 years in setling their unpatented id<SL9 to 
manufacturur?, with positive safeguards under Federal Court decLiiona. Bend for complete 
information about this eo-operati vely owned aasoctelion. Over 50 in veatton-ndndfld cmplayefl. 
References : Duu & Bradstrectr Thomas' Register of American Manufacturem, etc. 

CHARTERED INSTITUTE OF AMERICAN INVENTORS 

DEPARTMENT 4 . BAKU I STEP BUILDING WASHINGTON, D. G. 



Defense laduthUe gafSSisg 



AIRCRAFT 
WELDING 



LEARN AVIATION 

. IN LOS ANGELES* Nnti&rt'l AvinllOn. Cnpllil 

'J™ la Lai Aaiilii- iTt-Ug m i Iwhjf 1 ki *^.r*d 
Mr ml ni tiIl-ise. mfuttnu. rirf- j.iiLd". di.i'ikg fs+- 
d'jrhc-n nKhidii brrj Ioadumidu. TmLk it AMib 1 ! 
[ Vr F S ' I- 3 T-S ' r] uLhltb^ 

J.C A LIFO R NlX FLY E R S 

? SCHOOL OF Ai nO-WALITICS DEPT. re ! 1 

EARN A DEGREE AT HOME 



SMrlir felt'll 



Religion’s Answer £. World Problem 

A PHAtTlCil PLAN OF SOCI4L ACTION. 



PM-U 41 HWW, Br^erlu-bv 


end E. Sfell*. MUweabe^ W»P- 


WIHimH: MndJF i-m bi 


hM ''TI.rDitti Dl Jh EfepurUc Indin- 


n'/rj'.'.".!'. .":: 
AJrcnh W vtlunea (L JI.N 


: : :::: 





BROOKLYN YMCA TRADE SCHOOL 




induxLiDK Dn- I □ Wrtrnft □ WsMIm 

Ecout Lrfidee *XJettd. Abe iwo- I □ M l fM UM QTwl ind CMrJ.laLLDi; 

v a ^[ ! R HfflffiS Sr B “ R S®% 

FuFI Shop E^itlpment. 



Firrphraf Doimitori ra ^ 



MAIL COUPON 



□ Aiilc Mechnnle of 

§.!* **** W'rMeptB- Cl ***0l F* Mr i C TftlisvifLDii'Mul naittn UMbania 
■“**“** — coupon !□ mania AirbH.e-nur.il Dramas 

I D Anus-lure WloillDt P Elei;MttLl 
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POPULAR MECHANICS 



Wres tling Book FREE 

La ha u n|(<f r EBBW LrfWillk vmLIni, ’ 

Prank Gcrtch and Farmer Burns 

Tit* Mt***-! Lff 1 ncU* r Itl* 'c U i RiTt !'"’ 3 Vi.il ^.'n U 

a*—: Tt- all..L-*ii*r l_*Jl» jl WONDKnirotovfrir- 

?'Jj jj«J [ b J | \^ L 31 "J S Srl’Sfti" K flm 1 ll, 2t£ *j®L 

rtowJBMrV ij M £, W.h, 





Screw* frito Sscfrfif 
Like Qriinaty Bulb 

iS. in iii'.Mi'tiiii? Ttfi'f 



ITALIAN ACCORDIONS 

I ICAS’Ei MADE, "Vrrt* bm*r Lv*#l wlfW, Djf*cllr^m F*H..toy 

1 " nruuuU™ Htui rc-ur auur ica! *M-cm f?: PElEE ubdoc 



RADIO 



ENQ1HEERIWS, toriiadrutlnc, nrt- 
xLlihJi anil ImUi* rulHrh, MfTMnj. 
lllUTlmS liral Strjfm) Ulrtrapha 1 CoUtlVl 



Wli 9 awlF 



MAKING 

DESIGN I NG 



TOOL & DIE 

BfetMl S3S& ^ rim^ 

i.,pL. « ™”Shl**a. .1 




ssWSSS 

beaW ^ 31 H 1 ™* 1 --■- i.HrlaO. Ilf I 1 **■ . _, i-r,- Till 



.... n.'tni'K 11 
rill?- ...ftriii* iw* 1 * 1 * 

t? 'ftffiffrfS 4 jPSK‘-®S 



J M V —_. liYi It.bITIII '■■* " ' 

m ’T.riiMi ■ 

Pu&Jf5^ J * 2B Cvl* T ■ Pfl 9 ct 

HlJ „^ ■*« +*''-’ bl \ D ££T 

^n. ^ n tJi»rniluL* 

gggiE’ hhsh::;- 

SsTs*&* ' ' 




START 

$1260 to 
$2100 Year 
Prepare Immediately 

far 

EXAMINATIONS 

Many Appointments Each Year 
KtUwtf Pwul Clerk* 

fini]wH.y Fcato] cirrlii *et U.DiKi the fij-Ol year Of Iffijulftf 
(mplopnnifnt, iirf-inff paM on the drat stud Aft«ntti tif flA^h 
month. I (T9. IT each pay day.. I Their pay li nutamatkaU? 
Inc rennod yearly to fl.SDU and. tl.dSO In Inriro orrnr.LEU.- 
ih-.iciH, Ad-rtirvre may he Jwnd to Chief Clerk at ti.TuO a year, 
(*ll? r R 0 tAf-h P*y d*y r j Men IB to 3 *, 

RAILWAY 
POSTAL 
CLERKS 




3 Day* On— i Day* OK— Fall Pay 

Railway EVrtral Clerkn an long moi usually work a dnjw 
nn| l have :t day* fifT duty ar in the Bum iHirtUm. IXil-nifT 
tliln i.jir dhty their ^Miy tuhtinirte ju*t kb thutoCh Miry w«ra 
wDrklnjT They travel <m * |iM3 when Oil iHiBlhMB- When 
“ they Jri^-p- uld^ they' are retired -with a jmdiSihi. 

City Man Carrlertf Pect 
Office Clerk* 

CEcrki null Carriern irnw «ct f 1,700 the 
lire! of r^frulH-t 1 Wn.|.ilfl^nieiit and jh- 
tonialicnlly incrcoic $3ii0 a year to j”,- 
1C0, Open to Men — Women ]S to J-S. 

Many Other PeiUlsn* 

Mm 1 1 A- other- ^caitlonn arc nhtalitahle. Riieat Csrrlem — - 
StetiARTnphera T‘rpLnt» AssLstant Stntintiea] Cleilci — jtc* 

i-iiun i.jnuiH - ML-whi Liiji-ia Oilier: Mac Uln « Opr-ruDn-d — t , .i, 

TIhiFh) iv IfihiLifl these positions ihtwld quaLLty at once, 

Get Fr« 1 , 1 * t #f Pasitian* 

Fill atili the tolkiwfua eoiupan. Tear It o-ir and mail It 
today — fimw, lit cnee. 

Title investment may result in yaur ifcltinit a bis'-itiiid 
Saver nment rob. 




■ ItANKLlh INSTITUTE, Deni. am. RuMMcr, N. Y. 

Ilii.h U- „ir L'lillrrty Iri-r J alltr** i]) » full .V.it l^ilmi fl( F. E. 
aerriiimeur Jain; - 13 1 J?'ih eeor of tUucdmKi us-mbi; Ihk*. 
la fiat 4 F- K- (Smrmlnrlit lift' i -|Sl UaE Of It. R. tlui i-jABAent 
Julii; u> Tel] mt btnr le nn«U!r Icr ans vf lien JfJ'r, 



IJn Thi» Ceupen Berere Yep Miilty IL Write nr Print Ploinl] 



NOVEMBER, 1 SM 1 




WHY NOT BE 
AN EXPEkT 



ACCOUNTANT? 



TOU 

CAN.' 



MORE an tl mare opportunities— that is Accountancy's appeal to ambitious people like YOU [ 
Government, industry,, thousands of firms, am needing trained accountants. C. P. A. 'a and 
executive accountants earn |2,000 to $10,000 yearly; new conditions are steadily increasing 
the demand! LaSalle trains you at borne in your spare time; among our alumni are over JO 
per cent of the C. F. A.’sin United States. Training prepares you forC. F. A. examinations or 
executive accounting pofiilitms. Staff of C. P. A.'s personally supervises every phase of your 
training. You Jd net need previous experience, for we start you from the beginning. Numer- 
ous new opportunities now waiting in Governmental and industrial lines warrant your con- 
sidering tbs subject carefully! So act now— investigate LaSalle Accountancy training's 
possibilities without delay. 



a without delay. 

HfrflW ft* fr" 4J-pog» booklot, 1 

LASALLE EXTENSION UNIVERSITY * 

HEFT. ll&t-W 



A CORRESPONDENCE INSTITUTION 

CHICAGO, I ILL 



FIX 


ANY RADIO 

Amazing New Invention 
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Lcdjti quickly to repnir ell radio Beta. 
RcY4i]utioDnry dideresni CeiupBrLien 
i mellKHi yermile yv« to do apm work 
l iiljonec. Ith med lately. Ho previoufl ravlo 
I kiiu'wLtdiri Deeded. Inlrtrfiiir.torV Ictiav- 
| ins included, Find fi-ity toult qulekly. 

■ Ufc ■ kHW driyi:‘r,ptr*'rk.and a picee of 

■ Wien — dd 1 1* ten needed. Simple, pnirit- 

■ ta-poLTit picture ftuitfiiAtiinii tell you 

■ 'fl-herc to IwK tor fault! and hr,w to 
^ make the renal r, Cov«h ercry radio 

H«t — n$w uid iJi, 



EASY TO USE 
In Manual Form. 
Ill pagei of (*#1*. 
Si»: tVi i It In. 
IE lugA faluenq-itlll- 
Dnli on lip Tufael. 
i.nd service titnlir 
Msw 1M1 Edition, 



FOR BEGINNERS AND EXPERTS 

Yin! ri.ii iUh rkp.rc t Jill In wul quItkLr. 
FUuplLncd dlBKnm Jel'-Bhrtia will Lcll jmi 
■ Lr?-liy-MlL'l> !■«» III find rill lift rililLI Mill 
liiakr c-niliKT rrlxjjr,. T'iir ChtM t'MI- 

pi rLim leiti anil Imec pOLun-dltEmm 

lil'j-.|irml i I II III rsaio* In. m Inulm Imliul 



wLH alriMllfr ™.™._ „ „ 

TlIuJiTiL hr 3L .V Utliman. ncLeil mcl- 

nwr, J,'i 1 l:iir l a n I k rLc'lln- L r a r 1 1 M r , jlu 

rirDKtLcii iiv u. a civqrisM. 

RESULTS AND SATISFACTION GUARANTEED 

Tilt ikI T ml^H? vt w* "iro-rllk" Irhl ijff'r, *"ni| will 23c not, I'** 
Lina hvnit raid*. momF'iMlcl?.K ndla nrvldwc nrLlioJ rtr IS 4ni 

lfHlMUt irif ■ :.i l:.Ii:ii- mm him 'nv; >.hi ii Ii Ii it-. In -,|ii|' :.ll 

raillu. r« fiam iml profit AppLr ntw ihnrt-ruii In tkJIp. iirvltlrj. 
Then defl-ik le kern C«mij*riiOft Mm Iml Minuil w nii jm Ll "nil mi 

1 tuft il-IukA ReiiU iX4J puTi k-fay — « nrLM* tj.hijj [iiij wetk . 

2 sc "Trial" order TSTTF on 

EU PH EWE FIJ B LI BATlO N3. 32H 3. gt.. Chlciim, III. 

Ship ,T r* ^nr plan, - ' rkj m ||L I fl-t ll Tin U lo Mrnrlrlr™ 1 1 y Gnmiiirlnrt 
will ™-.m l«,iu|i. wlLh. Eli, mailman. I'miai 



AMAZING CHEAP 

OIL BURNER 

Sweeping ihs Qouufdthgt 



COOK and HEAT Without Coa^ 

in Tow Prwnl Jim* « Fii-mii— Or VifoOCl 5 

"Kg < ^ — ‘I 

OVER 41 000 SOLD 



ir.r , 

luvr pri-rttd irwr flu^liiic' c* 

**“l fiC- Nn 3 null uiwnhiEi- 

ate jwwr--” 

30DATS'TRIAL 

Pram Mb fftrUncy. errn.- 
VC-wi^nr, anil K-nunmlri] 

I'I'LTiiLluil w|qh(iiii rlilr. 

Write Immediately 
(or SPECIAL 

OFFER TO AGENTS h£at 

'<£' W h SISf *r 

w hl u Turn of v»fnf 

MN IT tO FiN CTO Hies. N-Jtt, F*H*ry Bldfi.. Kajtua Clly. Mi, 

lnv«Hi»ttl Ununslfl 

3 1 a nn nfi tn ; ^ 

*■* ■ Flllllllfcll M Ill lll-riH' 

jtiuly , . , jjwccli re-^Jiicati-nn bnKd. nn hygienic liviDp. Full 
biJijr mat hid. Write rj-.Hlni'. Murphy Mrlhixl Bpo'^U ltr»— 
Ht., DcpL. 1, Chicaiia, lllitsrid.. 



AGENTS 

blnmlH 

BIG HONEY 



proTkoica:, -Ste West Nc-taan h 



We Pay 

Room and Board 



MAIL 
COUPON! 

Ttnmett (.lie great demand (or men [ GREER SHOP TRAINING 

i.i l- V v.rac-^ 4 , W*. hi,.. Inftiini- 5 allij i(trM *' WJB*|h e>l#H 4 a III, 

ni gn wages, wt inaugu- -ata* ■Tuiniiw Ptery ^Hiiwnr 

ra t ed Lute naive LraLnlnc cout-iiea in | hm,: 

the- tranlea Haled here. Lturn in P n Aula-nlaaar n BKlu-randar 

Z to & weeKa l?y actual ahop w&rh. I j-i 

One of Amerlea'a leading acHo&O. j Air GMdmenFng j Awi+ti»n 

Eatabllalieil 13(1^ 7 floors o( etiops. J Nsnu , 

Many employers send their young: j , 

■neat here for lulenslvd training. \ 

Free employment service. i ** 

When H-ridijiff (4 nd'VaTiinkrj' itt*nlsfrn FStH'J* 1 ' 



LEARN A B_IG PAY TRADE 
in 2 to 8 
WEEKS! 



FOFULAH MECHANICS 





Uf*sw York Ei ‘“ ul ‘i 5 f 

Electrical 

Ask for free illustrated 

booklet atsuvwi 

44 Went 1 7tl. Si., N. Y. C. 



AVIATION r jg.^’gg.Sg't; 

NEEDS Br ass 
INSTRUMENT 
MEN 



Ever 






ARTISTS MAKE MONEY 

aliility. Send rs-mc, ab.*, occupitioEi acid 
" ' ■ ' ' Tut. 

ScIhJeI^.. rtUwt^&nll^ Minn, 



Find out tout ability. Seed ra-mt 
address for Ft** Vutfitlonol ArtTe*t. 

r.-d ■ rM i Sdbmli, Inc.. ILUIt Fifejl £AmJe 



FREE TRAILER PARTS CATALOG 

n>‘ll Kivn ydTjjniunrj.' taj— Mira, Ji'tLIiC^ 

^| F ' R '^ln' : aiir^j'Trk"-u Ji "<!&?,* “^Vi'iV .t'.'r- 

r! TIO H * L T E5f I £ «V I q U fp M E NT 

JCfoMttill/AV*-. tillwwyfc#*. «"■■' 



Send J*r pan' FfflES t*t*kg -=H ™fnpr,i» 

Jfrlt *r W#( hi'-nes, JffptoF# jnJ «<f#Luir>M 

HALHEffTlfflllEliainllUr- 111! bni«i»ir. l niiiiicii l iU. > 



More GOOD JOBS 
In DRAFTING M°wi 




Anrbiteetural Draftsmen., Electrical. Draftsmen, tftme- 
1 ural Draftsmen ami Airamft Ibraftanura. Tiiy Dr-aft*' 
■ i Mill nl'.viLT,^ rtn iil l .s Li i-.-, I i.-n Any new jinojrct lil iLifmfci- 
fjuitiiring unci industry — ] learn.: or wartime. 

The Draftsman— "The Key Man" 
In Industry 

No new machines fjin be lniilt, no airplanceconstnirtod. 
no bridiec* rjr ImiNJinji^ rrv-i;tcd. no sJiliwur bu bcunrimesr 

]rnL[K'br:it until I bit draft mililel h;is t ^. j r n j ■ Lh ■ 1 1 ^ J bi.-i Vmfb. 
lle:Ll immediate cipportuDsliip.i t-xi-sr In Draftiue — the 
profession upon which all ronatruttion ia vitally cLfiwn- 
dent- I JriLf iriiK ijs chirm, inlprofltinK- wr-l] [mid work, 
tilitiuly f-icifiJnyliJL’Tjt. Inveali^Et! LmUy vrfcinl J r : l I' 1 L I a H 
uITctu you! Hel|) your country iri NaiioianL Defence — 
and hel p yourwjlf to a wn-|| paid job lil DiaftiuEr 

Learn in Spare Time, — at Home! 

(#r at tftt CoFtofc lit CJrfMC«i 

IVith our easy step-by-step {and Uio coolu we 

ft.iniEeh?, you «-->■ ta learn in your spar* time at home. To 
prove to yon hwir «i*v it in io learn Draft-ins by ilwi 
C’littMiflio Terls Ml-HiijiI vrrTI eeatd yoLL a Trial IjciKsrm 
TREE. No nbiLtjiO lot- lids lesson rifticr now nr inter. 

Pend a post I'UE-d df lluO 
l.'OU|XMJ L 





TRIAL LESSON 

Send Coupon 



CHICAGO TECHNICAL COLLEGE 



Member jVatifliwJ ffdttw .n’t tsif.u Cotttwil 

P-!M TrfiH. Bide.. SIND S, michlg^n Avf,, Chkac?,l 

rk-tue tend me FREE Trial Lesson I 



Address. 

City 

I i ■!. 



NOVEMBER, 1911 



37 A 




PATENTS 



Bbftkfet Free Highest References 
Promptness Assured Best Resulls 

Send drawing or model. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 



Listed Patent Lawyer in the latest editions of the Rand-MeNaliy Directory 
of Bankers and Bank-KeCOmmended Attorneys, published by Kand-McNally 
& Co., Chicago, IIL; American Lawyers. Annual, Cleveland, Ohio; Bankers 
Service Legal Directory* published by Bankers. Service Co., Boston, Mass.; 
and the Snow- Church Directory Co. Lawyers List, published in New York City. 



WATSON E. COLEMAN, 

f?EOrST£ffCD PATENT LAWYER 



Victor Bfilldlni, 714 Ninth Stmt, h, w. 

WASHINGTON, D.C. 




TifeEim i vi ynuF Idia. in tha n'jkkFil WilK Lhi, Km> 

Beak y*U Mil iJm, r*0»l»a I nvtn Men' ' l,rm nn 

whiih vd-tj. can aaail y record your Idaa. JV«*0A*1 1 TlH Cofl- 
nrlamlal Sindc,: Vdut «h "ill 1 14 innuna ILy hari'JIaJ 
ofiIJI ty ■ P*f laltr*! Pii,nt AbUmir whp- la a]n a Fnimii 
Maiwibar of tha Evnk inu C«|H M +k* IJ, S. ■'al4»t OfiWa-- 
All ewnnumikkUoni ^unSdanilal. 

MIL UUFH IHir Sr FTfEE W.TTTI WE* and trnjlD CI* Witt At fim. 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
FORMER MtMOT H ElflMINIhC CORPS Ijl. S PATENT Of FiCE 



PATENTS-TRADE MARKS! 



AEL cuam HiihijiLl WkL jlrtli jkiwdi] attention 
Farm '‘EMt-Hr-t n/ PimprjifiVn" in'fft rnflfrtirt ton ■ 

for UK ''SfArnllrle 41/ -CWni wni 

Altrriw^i r fW — FREE) 

LANCASTER, ALL WINE & ROMMEL 

Frills OJflCrn 

tli Biiw.r, Bldg. WkihUiitnn, O. C. 



I N \l^ E N TO R S ihT?sta trinw * n d 

■ 1 * 1 ■ W r-rtaiHBiirpkmit vital 

Facta hcrccfl kpplylnft Tor pitento. Oni book, PktABt-£*nfl*, 
fclvtc thooB fact*; ar-nt fr«_ Trade Hi rL -i — Cupvriahbi 

UEEf 1 UCIL VAStilNCTOA D.tL 



SMuto-Diesel 



v Vi a^. lip,. ArrlTins 



| ' JiT irl 5? 1-^f.llaa." 1 

I KAME 

I AKDREftfl 






ji^hi'nv aiwk'&la 



Home Study Law Course 



BE PREPARED! LEARN TO SHOOT WITH BEHMMm 

^ t' ot 1 n j; ? "i "'' t / 1 w ’ 1 " f 




NtthliHe AlIb. Diced Schpnl, Dept, 75 Nuhriltc, Teihi. 



TRAIN FDR TECHNICAL RAH0WOHIL ■ |lr* Mi Ml bill Eqi’ininl mclil 
III Ifriir, Hmd lift. IN Ri*fl Nrtf III 4l HV IN JEHU HHilMOE 
YU lit ftl cttiltimi vilh bill upilr iuciiibee ri|bl n pr m hm! 
FREE: NlIU Ilf [WipHK liallE ll Mr OUI n ' Kti'A TD NIKE HDhEY IH 11110". 
TFfftTHRRY AEAE-EW DF RHU.nTkli-nr'sih flic*, R.W.. hihqln. D.C. 



SENSATIONAL OIL BURNER INVENTION 

Mfttai nrifl burnt an awn ckm. nut an*, wh»n uui n r.-rtHiKS. 
iintiip, rtQ MH-Se. m> “ui.iL. iiu aHliLJ. Uurim Utt^p mr and rhni|j 




^MSttHiMariiWisra 

w&jh uafirallj— With 
iFils Unlit. itrccE. currrct 
IU. CoAlFOUTABLli 
limb. Brucco far all lie - 
fn rm 1 1 Iml P-n Ir 1c rm a. 




To Protect Your Invention^ VHktful 



DeIdtb nr* duuEEroiifl dc .3 nmj be T<rv prampilr bb ts I tv vatmtabUltr aad said i r l’ |i. . J.i _ L atJ-O VlttBr Rlilfl.. 
W*Ebf. Kly x^uftuL **Fvke BWhiPft y(H| *«nr Ot nsp 72 ^i«e bimllct. Or. IT L, r* Kai|fUM{m» UaihUn^on, D,U. 

['TlJl jSy l FlESdl! «Ofl ClD it CbW, I™ or (I.IVL TDIlT TD 
I >■«“« ““ «« PiTftW form, 

J onf IrviWiini. Mill I!>™r $S ycui ar^-” — - ^ 

' mil report Poteal Attcffiry. i 



|UH]. I wML make b i 






flPERSannL COnFIREHTIHL PATEtlT SERVICE- 



3 bA 



POPULAR MECHANICS 






RUPTURED? 

Get Relief This Proven Way 

Why try in worry Along wlih etumob th*t gu-uira your 
Scab — lLuaVl]y dji h .yj ted ayino — enlB-rgd Oban* 
in E" — ±aaL to hold rupture? ton natit the CtuLb-E. Ha 
Tott-strupB or cutting belta. A din m ullc udJufta-ilo 5.i±d 
hul d h ut real opening — fallam a very body nui'f- 
mcDt with LciLaDt Incrpngg.:] FuippQit Ln cu« □[ ■irn.Ln. 
Can ilc t slip n-iic this? ar, w.ifJc nr play. LJgh.1. wattr- 
prriL'L. -Cad Ilh warn lit hath. Sand fur amazing J'KKI'r 
hook, "AdTtca Td Iiu|iciii-sfl"" itsd detail! nr Jihernl 
Iruttifu] gfl-day ixlhl ofTer. A I fen eiidorMnm^nts riom 
eralflCtll UiiSrB In ynur nilKbltlH'hOOil. TVril«t 
CWTHBJBttHB. Ilnutr SL BldOTtnclJ. Hew JtffM 

m m wmim 

■ ifiiltlt AliC — bX V-ACtTViEN E 

lll'.l 'Wil.jiTi wm 19 to *15 * Hw. The «► 

> *J nC ,li tim-il t Until Eli <S Miin'ij. . Le#fn lh.lt 
l.luily iiijmL Indu In " wruLi 1 1 >' iirtut.1 1 K n 1 
-vinrh. Him -1 A m L' rLrj, ' L Li .n rl I zi f irtnlji 
Tj'p.i.ii.1 .p.Vi ■! VOM, 1 IHK,™ (f Vl. Cn- 
itnrHHl tij.' WM.IIr.E l.llllr.1 K> lUiTTI- 

bvr -i -.Elicit-, i-.. 1 «%|» wilt mt in xlennii 
Ait ur Acetylene Wi-l-fim:. lurliltUliK rc-inl 
mill janard. uni^r BJEM Witty nr wl ™ tar rn- 

CRLLH C l DLLlG[,DeutB]]] r 2D24 5.'NibishA^t.,Cnicj^3 



PIa* 4J*.“ rJ-w," "-fK 

If eU’la’w &*£ V tii ii Lr im Wi.ini^jndi 




PSORIASIS 



PSORIASIS? HulFiwn : PJsaool lias lira up; he, nrsults w lien 
L-VLTjthiim t'lsit tailed. Append ctIitiulIIj-. driu* quickly. 
coutih L-gii l . Try rHuht (lboula vEKiaului v BriluitAcent! 

PLXAGQL COh D b pi. M-3, Boa 3EB3, Blnvaland, Ohio 

AUDELS Carpenters 
and Builders Guides 
14 vo1s.$6 
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liitinc Trade Inlwnitlm Dm Ifij'a 1 



piipKDH- 

W"€i$Fki 
sSspa sJg 



tlT-l — EC l-w 



Binrr- Urn 

__ _ _ J PtruiLum — tfr-w be w** * 
'itnw fcu mc i.tindiilk limb — FTdirlOUU 
:l!m— H an in mill »is>IA — Cnrdcntrtn 
-*dTi ri mmiurihaa. Bmlakra^-E^ 
■rWi'h dT ILmtniri — H ot va irL ni-Hr-ra 
lle_ Ln frunn hdiifn mad n»ln — t Ln v bn 
jjia^iiow tu- bfjirl liuunci- Hlrna. mr, 
iLawn. iLc.— tlan :□ rcid nnii ilni 

.. frt tO IM4 K"qln» 1*. U+nfl IT (iq 'tr* 

iM+1 «iUirt— H4ir LB build BBATFlI* — 

ih>Li|h.lr — Einw In L'j- .J aitltt — ItltT L* L'Jl 




THtO. AUPEL & Cd.r 41 W. Slrd fl., Haw rath City 

■l«-h£!W(SJ| 4S 






3 WEEKS Z)ra/////o 

TRAINING 



■ \ 

t*r 1 h L,^-l Niffi'a the ttmn te jiitfuKi 

r—TlJr-f: » Ptd nn thB pajrtnll ji i 

— ’ - ' r ' ill a.ria_lji.. IulI ill-. I Lin- - 

l- - ditim indnetr. Ntw Wu 
, , . maeiiiE vn Jiiiy, ps* cinwki 

lilitlitr tl'tn f-rr VeEiik ar.d hIH LhtFi'a cm Id." 

Up Lfl Tfal hIlIUuIilL. Tku BBAriMdt nUUr El 'PJ 

irnltr, Tf Ui' nidi Ri^r 1 h,yb suiIl i ubik- «p L an 
c«oftun[ii- u he *rimri»il m* m t dnhitnui 
L eh In. Spirit 1 Olil.i luLLiuti nf Tbiiiuulopy 
I I ill in’ initl-ULlJiui tpnivlilap llanimiEh Intr-LiMfi 

-- ■ r n It eei elan ysu cm nla:t Id iLa AlntiniL 

1M# tl*W, rcn«n^t hmm eLteh by f«mcr 

nnLTtTjLir and. niiuL ImuriKLct. Tmlrr l.lt. suprr- 
Titim hj u it Tin i ™k cn BFtuil UrBfttng tnJ 
duipn I,Hti]«ni o£ lirhj. .Vn uiUIubi Clibarillcpt 
l ■ Ltd Li ■ . No wldttad InriraiLLon. In^iaid, r 

| MULiu iLidLuntd uiflL ym’lt ■uiiISl'MujL mmlTt 
Is Bntl 11 a ronULtlnu cf ]tU.L. Cul i hr ■ 

-. hid'L |ME»onai| liril. In d must « 

Edcie jninrwLlani. Unn'i siu.ly ilEutUa'ip (if 
LLiiLi't p ml Unit Hue? TimriFir hbei hfihlTid i 

' I (an I at Lf Uy. FJbl.1 Ibht jttiMztt, nnr fn 

h ircit. tint TMUK Ld enisle jmi ep /* 

L l.tt-i rnjr hiddrhS inrlliiHl i.il IntlTUEllan, / & 

I He ttai ur oWlfjiJnri. H-u±,Jr Icuciii. * J? 

| itwn detEilB LKnt enrulllni. t # 

IMMeOIATE AfiTirptf Ift URiRrUf t 
n-iM f.ir mmr^i Imhiii .lanri. t A, , 

r t tntnn OTl In. jranr ‘ a ■ 

[pit wmrini Jntnri 
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I I..I.I I", wlilrli !"■■■: i :■! ■ 1 

I I.,:--.' : • ..! 

I LHC PiLrfl r.imptno LTirorTniSI..-'. pnt.r. > 
I i«ll rill on rou. [AHKS1 T,"li'. 'l 1" yn 
I OUT* 1(J- nLum mull, Art- -niir. 

[UNISI INSTITUTE DF TEGtINObQQi' 
I A P Inn nnr Hirnc 4Eudr , So‘hojl In 
I r.yir.iur, n B nnd Tool 0^*1 a 
| BHi. It »rtnirjll*i 
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INVENTOR'S KIT 

MAKES PATENT 
PROCEDURE EASY 







ProtccE you r Idea- 

LLllh.' JnUPnf lEpni Ut *uJd 
— MtEh 1 tin li Li p nl tKl.i 

frwkltor iKKttl Til IP Mr 
j(iar 0.W jhtTimE :ae torn <-y 

pm-vlnlu. ycji. with ■ 
•StNSrlBl- "CiFE ItlCRtlrm of 
lAicBtloi" Ioiei — your 
Jlrnt jmp»rt|iBt nlL'fi lei 



^flUav 



JpB + CBC pFOlOCFlOQ. Here 

AFC tin: Iiunruri fi> t|| 

TOUI €LU Pi E I !>□ i. — ;uu ru 

for ttlt tllcLlkt. Fill LLLJI 
LiiLiTKir — nci Dbir-RatJod — 
-I - -.I I - I In lijj. 



C. A. SNOWS. CO 



1111 SNOW BUILD IMG WASH IN GTON, D C. 

j WIVE... 

JLDB tEU , , ■ ■ . 

ftTV 4 trm 
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ENJOY 
20 TIMES 
EASIER 
TUNING... 



par ms , vs nr caps s/s 

/a YOl/P PBESCNT CPB/NET / 



16 -tube 



Aewctl-Sohlt Lmiru ttilh 
Vlsll*-T«b -T’-Sln SanJ- 
1 >■ i boaH . . . ;|ir.'j.! thi 
HLul. FuVUI/ (HUM- tcjnitltlr- 
J ]]!j'_L | ir^iip:.; | iL tli- r" " i:, . 



SAVE 



50% 



FACTO RYTO -YOU 



NEW "HI-EFFICIENCY" 

A E RIAL 

THIS CHASSIS ( For A Limifcd Time Onl,) 



YOU CANT'tet THOSE 
THRILLIN G FOREIGN STATIONS 

MM2 MIDWEST 

SUPER BARD SPREAD CtfASS/Sf 



— - • I fm 

MOT JUST 3 BAUDS 
MOT JUST 4 BANDS.. 

MOT JUSTS BANDS , BUT... 

9 BANDS 

(oh six dial scales) 

wJ 0- 

CHASSIS 



to 550 TRADE-IN liiffl 

Y OU GRT t!» whoUsale fadory-to-JIffU price wfoftO, 
you buy direct from Mi dwelt — you lave ujs to. S-B^ 
—and you it cure to much more in pErT-armaiTce end in 
radio renlUm. Mtdweit oileri many seninl iouri] new 
features, this yenr, Inclii-dinc C J bandi and BAND 
SPREAD TUNING- which make MLdwtit radios 
Sfl- iJmw r ruler to tun?. Enjoy fridn^tlof; 
ealcrtn-irtniwit twrih a Midwi-sit fliJIomSiaS 



With Speaker, Tubes. Push 
Button Tuning . . . Magna 
Tenna Loop Aerial . . . 
Ready To Plug In and Play 



rataLae, featuring many beautiful 194 2 
facrorydo you radio chass.ii and console 
v-ntuea — fic-m. 5 to Id tntes — including 
I Automatic Record-. Chan cine Radio- 
["2 T£KM 5 FHonoerKphs-j Horn r-'Pccor^er, cl 



days 



TRiA 



« phiT-j ifornr-Ffcaf 

fsotit 512.95 to $212.50. 



FILL IN COUPON! AND MAIL TODAY O R JUST 
SEND TOUR NAME AND ADDRESS ON l< POSTCARD 



MIDWEST RADIOS’ 

HjiNurACTunERS -ts-r QtjA-UTV memo's- ■Ssrece isin 

h-W-rtf PrfS-ta.pH.Una 

ClrrinnU. OW», V, 5, A. Hmmm. 

D.pL, LB-E 

Berul me ?vut CWW FREE . 

CaLiln*, mnrpiclc -J rf * !. vl 
jiuUj- l.bcca] 30-djy Tripl H TeE 
«n4 factncjf.-l-o.ynu pile. 
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CLASSIFIED^ ^ 

AdvnjPFwrnnn.^ in H»ii wclibn, 3S tart* p«r wSrd, wdth IntwlUdkl, ^inlfltum 10 words, payable in advance 
To b# insarlsd under proper clntxrficntiDn in Deramhar issue, copy thbuld be in OtiF efTi(.# CUslohar Bill 
D-eiambtr issue an tala November lit 
^pvltji 1 Mog«niiit r 3BD Easl Ontario, Sln*l, Chicago, Illinois 




YOU’LL PROFIT 

By reading and answering the 
classified -ads In this section. 
Hundreds of opportunities to 
make and save money. 



Popular Mechanics Magazine, £00 E. OnlaFFO Sl. T Chktiga, 

□ear Mr. Johnson: Just □ few lines la- Inform you af Ihe won- 
derful results we hove been getting from your magazine, As you 
know, w« haver been running a small advertisement in your Class- 
ified Seelien for some time and the results have been very gratify- 
ing indeed. Our Inquiries have wit us tba giewiidingly law figvr* 
oF only three cent* oath, and Ihu Colb srden resulting from thole 
inquiries have- for exceeded our expeetafionl, We wish la lhank 
you far the wanderful co-operation you hove given us and request 
that we be put on your perpetual lisl as we do not wanl to miss 
c tingle Issue, V*ry truly yaurs, 

mrljlTinl IpUpr nji tllp-Cn rmr rvWlnp'i CREATIVE PljBtl&NERS. 



ACTOSIOflllEsi— MinCF-T CABS 



Till] LDi Thli powerful, IdcrporuLve su- 
OTFKhmMeF lor *■'! mHOnssU.le, Adds up 
ta ( h arse rower. Complett- Diana He ccLrm, 
BCJ S3. TVi.r Fin n Dlecp. California. 

ALTQliGBILE Rasul* boot, Jlfth ElL- 
ttom. will Illustrated. TiMtnictfoiw an 
building bodies, frame*. enginra. ford; A 
and B eDovcrsloTis. Plans, AAA rules, 
IfloiUam. Itijrutoter taring. Eiutlariifci- 



c!lls cars 



WHSKLGAE Turbin a tar, U spLna and. 
vspoiLiiii £ ciLIl per minute How of csr- 
fcrurelor ml* tart Ous.nsn.Lced mllrnHV In- 
crease an- 1 .; power Ed'S. Aoy ear: lire 
mild, yMt WPrtlCll LiUlCAlUl IS ruinous. 
■John HanJiy. Harm E act urea. JTIB Lsnslns. 
Ehtrnlt. UJch. 



Midwest, Bax. 



B-UILD TO Lb ponrerful. LnexpenBlve bu- 
perdhaegtr Ear anv autamobllt Adds up 
ta 8 bSrmiSVriT. fteisHato i»3-m 35s Mir* 
Bat S3. Put- San Dltao. bmom. 



SAVE Gisoldn*. Reduce driuLn* n- 
pensea Vnlua-blt booklet mprwr *4*1 ug 
tips 25c. ID. John. ET3-1 Morgan. Chicago. 

buit.u IWhiIdimI mddeet r^p rm 
second- hrind iabn pirLs. Flans complete 
I1.M3. mdaest. Bam 1BM-GA, ghdeaza. 



HID&ESTS — Mat anew tar*. Iir.proetd 



543-11. & k nrey|lle. Ohio 



L Jr J> ilf( Co.. Anderson. 



: In.; Ken; Sl.i.'iJ. 



□EAL-EdATTC Fcesudl Lions motor* mth- 
dnl in i. r: ■:«.,! Di‘ : iViUY, BOX 2JJJ 
U ■■ ■■■■I: ■ 'cun, 



e imr old kralftt wgpfc 

dmuhra. Btoo chwttir. *n*Mvj. CoiM Isu 
chan 35 bill. Free details. ■‘Inner Brils 
Floater Company. SB33-P Lake Bt.. Chi- 
cago. 



avid Bvrn,m& AhD kiiui'pkut 



DAHOA1H5 — Wtldeia. oompnaanra, bat- 
tery chargers. ear washers, Liberal trial. 
ttfR.'.!. w cl ta Hobart Bqnlprncot, Bon 
M-m3, Trar. Ohla 



imi iGtrmoEf guMrehpejir *t-Mi 

E fl Hal™ a CD.. Hew YDrfc. 


SAVE aasollne, more speed and bane? 
toe auti.imnlil laratim euiwrcharkni-. 

uses (Jhe pasalLne eoplmei waste, twilv IT.w. 
Bell addressed s-tamped envelope tor pam- 
nl-let. K. H McUpwelLCa.. 1BHA OrkHd. 
FoTtLihd. Oregon. 


RECLBAN Vied ull without test. F»r- 
tlenlin. F. Herein. Falrvirw. QUi. 


FLATntO- CntrtLj for at|u paru. Coo- 
nert to a batlerv. Ho Lsoks uwtt. Free 
P'irLImjlirs and prooCs. Oiuoietnl Co., 

Av«, Decatur. Ill 


A17T0 TW.ILERS 


REACT Nou— PI ii'l! for gin* n.rw Lta 
Bands- Trnllerp IncladJoH ass mederp hetzae 
tmLlens. ChtrlcR- Ilk. Also arv edition oE 
Trailer Builders UonuaE ar.d cataEaz oE 
hick., suijpllei aisd eguluiiMAC. Frlee 35a 
Both Sir; postpaid, Trailer -‘iiiPtilT Cfi,. 
5 IK'-A JMItom St.. Wausau. WJs. 


afOTORCTCr.ES. RfCTCLX^L MOTOR 
SCOOTERS AND BDFFL1ES 


IIUILD Come', nantnrarootrT now! Save 
TD ■' y . Simply desiEhid. stuTdlesi pares 
auliablH. w*. euppEjr DHTte. Itre*-. whefta, 
muture. Literature, drnwlhf 15c. Carnet 
Cycle CccnpiiL''. 3 ok 3u 3E. Madison. Wls. 


BUILD rmter srpotrrs. raldnet cars. Wt 
midpIt Urea, wheels, matars. Lowest 
prices. Bind JDe for ulaoj. ete. Bulld-De- 
own nnut, Hoi*. JJA. JkUrili Pwrk- 

rlle. Chiri.na. 


MOTDRCTCLIBTa Wi -can hmvh ynij. 

X luirl* ; :l ". i" r ■■"■>■: ii ■ I'.:.-:::.' r 

1 .st and deral tree. Illustrated Hebdcrsun 
lui Ifrt. TTlinalS. L L 13 WMhlndPa. Clil- 

(WiP. 


MOTD-ticOOT Parts and HTTl-re tnr aJL 
models. Let us five you ■HtLamta an »i- 

1.1 1 1 □ 1 .d 1 J 1 IT RnkHK iiad Laiyapn moip-KtMt 

-mpanra. Sereral slightly used 194D mofo- 
sccdcs avaLluble. Amerlciu MdLd-Beriot 
<Jbi, Inc,. 81* TAeat Eria *t,. CHiLmiD. III. 


MCTQR'CiTE^.'B Buglnej- With Air IK<1- 
pellerp tub. sturmi!, LBB BrnarSmsy, Ashe- 
Tille, N. C. 


ALLOY FJstons— Hurler. Iudllb, 
Henderson Excelsior. Cleveland. eyUn- 
■dttv rtAriJhlsd. 4Lete« welded, new wrtd. 
used pirLs lor less. Cntalapue and wIdes 
pill J*. BiLliE, SLi EE. ilOl. Bt. LmiU, hfo. 


MOTDHCYCLEB. KecondltiMied. Urw. 
lined, parti and aeeasuadej. AEI mites. 
Lnrte utar’k, BkWtlrtB Tlli«t»t8il t»:a- 
Ic-sr. 13b. ibdlkn MoLararnlq Qwle*. ichiuos 1 
CLtV. Mb. 



MOTanGPQOTrtlS. .Kldset SA.ral V**- 
ILy built. CcmcLece dIutie and b tens Lure 
on wheels. 13 res. motor!, triosmlsilaos. 
ete., 10c. HDCBitcers. ldudutowa, Feor.i. 



MCTPHCTCLE, Rarfi, 14 Oct 

ephinlsu swet. Hin piirL Ij^mi. Wr B oe- 

elsllas en rr.Bii| ardera. WhH’! da vnu need’ 
H disc iotni.DE Ite. Whitman MoLorevdi 
Jk EuoaLv -Co.. 1M-D fliiuchwidii B|vd,. Kiji- 

bU CICT, Mil 



AVIATKIB 



Ft. tVOftll, Trkic. 



■ year tu, miiql, jnvintinie or MrflnxuSiail 
I'ntrinwT. We train nru and Assist «rod- 
nuts in. LoouUde cLvillm. employ mem es- 
lentlil la nitiiinsl iJsIpcUh, BIa dvinarvd, 



•School rroL'fmmt-nt upprnveiL Write rah 
toEarmatlon. LLneeln. Airplane Ja Flylna 
- ■ ■ ■ - >, 6*1... 



aehwi, atiaj AUtrirt m^s.. E,u>r.>li > . ! 



BETH.11 And fly ymir own motor eyed r, 
iiiiv.-i.-ri.'d mbnonlane. home. Eht. cheap, 
Tested plana puzranlcefi. bl.DD. Aerateeb; 
Box 335, Drarbarn, ULeb, 

HATTE1UEK. GENERATORS, ETC. 

GENUTWE Ediiom batlenra (w ilEht. 
Vifiwi r. Nai:-a:..i1 F'llti .h v.-s,? I re. vr- 
ji-ar iinebikdLtloriilly kus.ran.imd. Ihiv 

— ‘ — " C - J - -ir ptknt*. Free 

mny, H3 BterlLnc 



j ru r iineaitaJLLiqiiaiiy kin 
oncer. Ccmnlele LlnbUni 
II lermyre. Bre-Jay Compi 
AveiSUO, v.:iii£f:l:, 1 Hr*' Yi'n 






EDI 2 OK Ltretlme slnraat baltales Ear 
is^bt inti power. Eitmkiaw aeM bstt^rr 
ilLcyaiet Ijui'-jc kiEPranlFe. All kinds re- 
built Eeneratlos nlanlj. nurtan. and mis- 
celluneaus artleles al barealh Titiers. Free 
Inic-r-Linx II Leriuirr T. Hawley @=nllh 
Co., erntao Falls. N. V. 



ELFfTMCAf, arbfLies— EaiTirMENT 

ELECTRIC FeneLI: Wrl Lr-H-r:iHiBTep. Oil 

mrlalM. * 1 ,04 o<si(okid. Beyer Mfg.. 
4315-H Cnttajr Drnve, Cblcnja. 

FRM mi CalAh*. IMO etnlrkal bar' 
out oi. LeJuv Mnncracturcr.i, 347 LeJoy 
BuLldlnp, ULTmeupbltS, Mln:l. 



A IB CONDITIONING— BEFEIC-FRATTlIN 



LZAF.Ei FjijdumerirQ.il nf eloctrle rsfrlir- 
eratlnn. Luens U> repair jqpr nun rrjTlir- 
eraiur nndl IfOur necpbbor'E. rrereLtra orad- 
stable sideline trade. fl.OD cull ar COO, 
clear, well UtuitEatAd, iinhurtcie iilimihlI 
pT liaast loi1.r«Ctltwia VatldlhcUan kuarpn- 
teed or yo-jr money reEcr-ded. RcTriEera- 
tlao Library, £223 Cass. Detroit, Mleh. 



prodt opportijislllei In LIlI* ripddly k iniu- 
Iiie Indmtrr, In^eetlfnle. IL.bh cash or 
COB. HelrlrreratiQis Lib coir. 5 l-JL Cm. 
Detroit. Mleb. 
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4a DIT’FEH.EK’T HrILkll WliWliUji T«- 
cnTe "Stamp Monthly ' vs»r. llto eLhiupg. 
Kj|iLl]Qi. Tiiic* HJbli, Alberto 










RBCPCVE Ad.vtrLljL.nj JOjnpLei valued 
13D. Will* SdYatLlw-™ lUtmJL, LUl J5c. 
EitlLu Service, SB aUnrJDlE A tv,. Prm- 
amor. a;. I. 

RECEIVE OlffiDtlc i mull. mo** tibia, 
HUttofe, Your mine- id DumerOTi;. joall- 

| □ p ||| : .l.j rti.iWjir:!, SifUixdW.iy. KiT 



KaK>: Wnhiil ji:h frcsi r.ri r-h-; Hr-. Idc-iL 
Knm fid La. m H^ur kd jk vuriiu tl.Cfi. 
Nv?vliy Shelia.. Box JiBl. Jacksonville. 



THE Las'll Is, CDimDEl Absolute d-tocIj 
fict. achtn.ll. gw-jt. tiiil" i.li.. Ml ? yn#»at*_ 

ELECTRIC abELTtJS ia.'Ifl NBJintEKi. 
LhiBEiniatiiir. fjivssOi M. TerwULLRer, 1» 
MAneltm- FqukhfcwpElc. New Yuri;. 



START Profitable tatioodD* 

trip Lui.-iIilhi-j-i. J'rit SlmCrnutLiilei. WlLt-C 

Tnr-ics. F12 K-i ;■ :o Chicii 



PATRIOTIC EupjiUcs nth: lens. staddDD. 
ety. CoiriplELm JlAti, Bomplta, pi Liu ll&t— 
Mg- Amt Slntmuch,. WMM am nr I rod. 

MAKE. i-t'-LI JOUVEiLlH. LEW L 



SEE Mote— L era she witfi "'FvcketL's 



FOR SnLt — PbyilrlaTis vUUtr HL— 

HidlIt LLseCul. E. LaitaD, Ear 22, Wheel- 
jcih. Jit. L.flrt ibii mil ttahtc. 


PERSONAL Mt: 
etayeoit eoveri. 1 

]|RJ hooka H.W. FI 
Atirobr.rM, Ch.leag 
FKErTlu GLrl pji 
etud ad», ccniplrti 
Eg Jot EUr. Simple 
lieu euiriDtetd. 
P,>i ill. Hi.'u Y w k. 


obbooka. De Ljxc blue 
?&i±ie sLiiiL|n:il |q nald 
lB.net €?□.. BP lUM Eojcb 

a. 


etUJCS, C*T KETteS, PW— 
i *et to wetuiaa SI TO. 
podEBRE 2SA BBtUfUi- 
iSrlem. 3J a WwC 1M. 
t>epL. A -3. 


IHimtUATIDEf Far treasvr* 

Write. Wysa, iWH FHid™. 5b Josopli, 
Mo 


DLL. BbruratL-d. 1 
«uljy lUKitml. Uni 
BtrulBFni to.. Hir 


iUbt-tJtillr-ilL BLnuitlirfb 

iHetmled. Mlrhlaan In- 
bar Bench. Mleblub. 


F DDT 3uff«ert — An:Ti MivvOria. ma.de 
fiom your Coot- unycerxlroi. AmizibE re- 
Jlef. 11. 50 pair. auariDterd. Bend iext 
InyprcsiL-on mitirtat. kiiVFi-t tv. ]-na 
Himdnsy. Key,' Ymt. 



FERSORALISED IhJjriDR Bcrait* MVfcl 
:l. dm due. Li 1 Due de»l*ii) ii]i tv ill ' oti 
ol ■ I’.ridnid nitLtk-a nr mir- 
EliiDbLse. E-pKirntri pH** lilt AvaJlkbilr. 
Hbriry S*UU-. &TS3 warnoEtun Aire., pail- 

r*tniiH- 



NE W. £ J J L L'j 1 D 1 : 1:: 1 1 n |1|| n nd 

kbJe lad rust eaaLJy. Clenm ballet*, 
Ur haitcr;, ccala tools. 



B. Hj.I:.Li:I ( iui-UK". 
COATa - Of" arans and cieju. e-eirt-c 
Diluted, In calflT* or lj|*rt And Whlto. f 



hvraldjc descried mb nr EuTblihcd _ 
iJO. TO and ua Hdcbeji triilt warlc. F 
■•ilil-ft BtiliSlaa. toLsP 0»fcS*lt ATEnae- ( 

an n i. 



RAvKL.H ‘L : hi L 11 tt 



ATM3 And boot vcldm. P.tske- Uud 
imsrt*][. VFTF ElCDDlE. InESDMtalVt. CDAI- 
plute details 2Ee. Faiiula-r taKtarvipi 
■i ■ 1 1 - 10 , Cbknjv. 



111 Train You fora Better fay 

JOB « DRAFTING 

Right in your Home 

WiUi industry ’vn-rknut fevexlBlily — ibo 
field fur CRAFTS WEN in bifraor tl,*tv 
hi-hit C Oi.t Entci i> batter jab with itsore 
pay and fnseLnntiQp, pieu-ant work. 
I will train you at your home id y-wt 
■ 3-itart tErne unit! you ttne holdibir * 
hitter pnyiTijr posltlnn fui DinftHmiTi. 
My RTnelLAal lrnini.n.R in draft i hr alsu 
IncliiiU'n a working Dcnine In inihirrliC 

] Kliyiliilik T*lll*hlli rm |u-W TiIihI iii-I J. ibii- 

-pronnE- mtilioj and mmlrmliiiiE — nlL 
vitrf-Tnely im.-pnriATiE. uni iiriifitible to 

ilnifVnnrp. TPrllr fro (nit HlnrtiAttiJ de- 

vrir|| tenunu, till! isa buliltt- OEve yaiLr aje. 

EHtlNEER DOSE. Dlv, SU7 t Libertyvlll*- IllJnol* 





Us/mimm SICRSfcSHOWCARDS 



tte the Sign and Shaw Card (Ann In Your Town 

FFufa yoiiff own tniiimu. iiradLiiblu rrtry rnvii-tl' eJ th* ynir- 
EkVarylmilr imhiwIe iipii, S<nTt It hrtrnr. Br your ffUTl hnra- ta- 
ti-nt ■tini, JLjlit. pltAunt wort, Exprrtrnr» udBocaiHry. Thu 
OUlC-Vur mu nLnrl, thp mmniir yimr |ir jll I f. brtLn. 

"M* mt-^Aod r,f pfn wi 1’ iird I nx tru rt i *£— Lth r 11. M ^ i ^ 

f '" " m «l CHtCA*i L LeT«m'HC r t' POSTER SCHOOL 

1 U 1 W bind lllvri., P*-Iiu 1 If IttlfMEdV 



Do you want 



^ ..to go to College? 



" . . or to enter a Profession? 

Ci'FprA nr-lrrovniTae. -Irrtii'frrvrf- .V ei»Hn / , 1 rry. 

TeaeAlmy, .Yaclar U'erit, iHieapi u/tu, Amufy Vvifurr 

Opiusntuv, Btuiar*rtOiu,f faffpoty, I^rrvAf vdtrtnf .6ls-l 

. or get an Office Position? 



riftr/. 

In aRARE Hide b 



sttknUv MUST Orii jh. Hlgb Rclrnnl 
. ™->. -u— w ,j oourai 
id aLHIIIkn 
— jintpAJiM y ' - 



DallEuu, jirE-iJrolu^joniil cxiratoitleau, Iv ™ . 

Rtiadand tv.ru Dliflotua. CrftdlL Mr 1S.R. miblwti 

dl>wuy itimiiiLrt, sir^clf miburts If -defirKf r — — —— 

lemuL Ataenenn Brhnal, iCbfciijio, ut. ISOT— 

Flout) your high KLjooJ BdiltiUiHi Nu IV. W cILb T'iUlAY ! 



High School Course 

at Home I 



-K7 h»hhm". 



■ AmetlM Si hoot, OspL HUE, Dvrrol Aba U tNli lb, fihki^ III 

J (iebrk-Dtiiii: aanfl me FRF.F. laiarmaTlnn camlna ujfi-UJ iralD- 
’ IcjiJ lb mihlncu tShitAi.h .1 iHiliyw. K[f -oblMtaUbn V" (ni S“ t ‘ E - 
J rmiftll SdHkOi Cuum 



■ :.i An-ii Ituc-tiLTHi nrvd Ifulldlnd 

i □AutrivnotF'-i' K n ill n i.'uiri ni 

■ CQurlnept ManaijvnivAi 

_ r.nilllnnL 

■ DEIeerrlcil En AhiuurLi.it 

H E H.Il-u. u 11 il I jh UL-friiliTjikui 

I Emit Gndlcloil a* 



DEMeiuI EnAlA.uuTtnA 
Oflrn tc lo A anil I h'n lAti 

nLll»™i Artr 



URct»l1 MvrvhHndki-lng 
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Foremen/ 

Increase Your Pay* 

Mr> matter lK'W TVihrjy ™n T'OH'l'ebMO ii □ [bu Job-. yvyn'IJ 
■* llLJ d iL'imMf'jilj' (riblnp-Jii I«] crn_Ktii nm :l ru® | p 



nnrUyittf ldU orjmDdifi . 

CEBn of jtffrKr than j>fNMs p-ytteif&al bramm uurf 

Brorfilrffnii Fhi’rt in trt^y limw u t dn i/Mjtnr. Ujmrt TltV 

liiir: iiiulrrlil Uiry limli a truly rffmrl.ul.ilri re-jliilnc 
r -^‘ the IWnsia'b Jo*. "Hava 
' «lWl' flf S 74 ;e 



; acaM iv . _ 

cGurpt ttverliist pliAMt'l 

FKata two cmuDuttajiB iuid a . „ 

-KJuib"-. ,, Ktvc iHnnwl tbft proJUfltOtt Oi my mlenuN 



fKilIh- Ltm u-ibul > llw of Uh lull Lrlhair* rilfU 
Hirir Iruilnrai HEsdcrn rcnsunihlp. U-.w-r^ic: i r 
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FUTURE! 

Ccmpl^e- Ae-Tcmavitical Engineering or Mas- 
ter Aviation Mechanics training La the heart 
d the Aircraft industry. Graduates obtaining 
immediate employment. No flying involved. 
Aviation's foremost schod; estab- 
lished in 1929, Located on Grand 
Central Air Terminal. For full in- 
formation, address Dept, PM-11- 
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ARITHMETIC PROBLEMS SOLVED 
in 1. 10th USUAL TIME 

New j 1 re-AtCiili ■■« d nmdErn mclbud c.iLmlnteji ppcwlllv ,ioil 
rLmiTntely, Aiiuialrtgjy 41 HI |h|,> . AfHCilltA t (rw KLwnLillr prin- 
cipal to fill mm libera, km Won =tnn \r.ry HllfflCklt pr^blisrafl n|1U 
t'n-ji; — U iiliij,' it Ji iilii jich. hLILcra. bcmkkjeep^n, Accmmtants, 
Mm«kc«jif ra. * nfliiutra, aUttUtlckun-. let <nm-k actum Lc fi-nn 
Inx imarrrrp unir mrntnE pcw*r. htl ijmr. lirSnR iU' jii'xmrtn. (In 
AHITH-JliniC (iH LIHMI-:;- (ud*y- JNSKtu-ia J 1 .MU. u-urlh a hunilrwl. 






Pimnimi engineering 
LLL l 1 nitnL IN ONE VEAR_, 

P'tJiirt it Blii* Nr * hirtpr |il*cA In vllar industrial and da* 
knit. Ltiri lundineniil* or dctlrltjl Ihiatry and praitlpt. 
Apply them In madtrn shppi and Ijburabsritf. torndMant 
iarully flirts ptriPMl mptrvltlon. Sraduitn In d*p*nd, 
CwetnrtiWe llvl»r uuirtErrs milns eimiu*. flMth isk, A?a- 
r^qble rati. Cnlnlig. I ZP Takma Ana., WmhlnuEtn, D, C- 

— I 



S4A 



POPULAR MECHANICS 



INDUSTRIAL WELDER 



THE BOOM 
EARNINGS ARE SKyROCKETING 





TtiPUMnd* of ikVliiurii lint* nlrtady 
It TL ITitlr j.ilis li» pel '"»«»- 

titne" p*y In plaJicsi dmrntH ilf- 

(thhi- frcxii I ui:Li-ull r Jilth HE "hip hiiilil- 

lnK r tuiihai, 4lvpLftn?ri, TTIunlliiMii!. ■«=■- 

Alan-, Ln lliti tetUttolJ biilni 
hri-Hirn enrutruEtltin ™k. 



linfe- left bnliiji 

tor now wtLh- thii I'n 
iisrmtr-Tjrpe W.Iitar 
3i R l.t drtulL, hia v, 
limrinK: LIih almplli, l 
Ju JimHliril TtilWLif SOlW, 




^ EASY PAYMENTS 



Ttia 



■Idiiijj 1iUilii'.:-a jifili. 
iiSit, nnd lake nvtir ,h* wnrlt ib»t 
I. NO *|MC-i A] Irnlulur is rmi-jir-tsil, 

IV IlYHAU [C Hu.pcr-ChnT.nnrt Tnu. 

i k i . L horiS «(T A jin apH i-liivIJlC 
cliuUL previous enp^-l-racn, bo 1 tol- 
dome IrMlruutl'nnA ^ t|U5cfcl* 

J „,™ L thii ■v-'wy yuu mi'ii ii l yournctf 

to qualify for a blf p»i- jntj to iha ttoEcntc uidurinr, 

WELDS BUMPERS, FENDERS, 
CYLINDER BLOCKS, BODIES, 
FRAMES, ETC. Does Farm, 
Factory and Home Repairs 

Masrt, wi-Muhi luinkt ns rTyurt v ITR- to E-20 * 

dtilf. JiCC'r.l: >OtH rh..T,t -CMl N- dutau 111 Itns thnn. 

nn- Itour — — — ^ ** 




■l ig i frti . tj 

■ NL'i" r^TZTn'.ml* "" 

It- : n-vmir H |f|iajr imri.Tr Jnl [ 

ii inllaMvd wJth,U | V | Wj* 1 "^ h( I L -wiL! 

M,m 1-1 f M^r’ihp 1 Tr^r^l'pjM.*-K' nnv- 

ii i iL.Hh. in oti ii. Liu mu:.- hut mt nn Hln 

■ W, 1, It., si. Jnlii-, H. If,, fli.un- 



iton. sriMe. cflktcnlly w.™ 

Tim DYNAMIC Siip.T-Ctanif pe-d 
Vi'ekler, *M*iit» It* MrsloMrtiffllfcjr. 

in an- pnaili iKirflitito It ™ l» Txtt uKimil +!.(.- 

ncri. xru.iiiL fey 1 1 1 1 n ■“! Alld iAKpb opcnti lha Pvrinmic Ska 

rinlii to Urn Job. Thin is -pn iiildml 

fv.tun wfetrw -vp-lmi rtju will uii— 
precise °iivy you are in u-nldtor, 

WORKS ON IRON 
STEEL, TIN, BRASS, COPPER, 

AND ALL OTHER METALS 

:F J--r.il ran work. n till 1-ltrffl □ f 
j-hio — yard riin t-nofclr ,-ni-ibin* 

, -III be Ln iki fthiiALiL repntr 

lo creiH- tn >y v * pert . 

DOES Art ITALIC AND 
CARBON ARC WELDING 

ss ULira Miss ass&#M 3 aKft 

w-Ai t» . wn m 1 



lure 1.»lnj-- 



AGENTS WANTED: 

. funtorlei, micbxnii 

MIC Riiper.Chnrted; 



jiMrfllnillur 
iill.J fUlL t1el*l]i HI r 
AUkHNTSI Jtntl TTinvl-: n 




own »*■ efUrlendp 

._.. __ NfJh- ‘h-uIm-hj, -r»<-r 

Mim- In lh# r.-.lilhi n-i n Ji^ Ii luL It 
(N-KHTfl IJKSJ, TIIA-kJ nv \ nAV. Ynu 
..... ,J[ UVKAfrtC Si.i|ii?r.tTtivr**rf Wtflrier mi 

HIJ p^ymt-nu. OlJK 

I i YV J 1 1 ’ 1 1 ' '•et f iiroSlcrtvi' 

Djumlt Wfldur CD., ZZZS-EK EllV.rton U-, Ctik*««. Ml. 
[ivm Iv:Vm-ii . I ifra-nt tn eo Into IV a-.-nldtoj! traiirieiM, SVni’ 

ompiliidR .u, 1 ' ■' ‘ 

.. bill pri-Kfll. l-ntr 

-iii Lurp iiim| miinLvtmrKv T 

■m'IL lat rou trr — 



day. j.1 our r-isk mi jiim i";uii tar cimvLnced ol the iutnivnac H,l«ri pnm - ■ 

III min- Cvl Mill I- e I r..: .i liliin i.u-l I i n rln, i fUl wflVr. J-u.l .*MI j . 

xLLliclLcd toup-ijn. (nr <"■ ItarlttldfiHI tD!Uy! , 

DYNAMIC WELDER CO, J 

ZI 3 S-SK SIL 1 /ERTON ROAD CHICAGO, ILL j Town 



.. u-L tan I ill 

r rijmnm.ii: Wnldiir- 

*3f 11 hum D UHd yUP "will T. . 
profit pliu» Iini.l 10 duy iftol tifftT. 



toll 



NDVEMBEH, 1541 



5SA 






* * * 



+ -k ★ 





Karc'i iStaa JasE- 
«il llilug lha: 
#v*r leek eJJ o 
ship , . . The 
FflU-l, UniEod 
H i til’s El J i an- 
I«*r Ip th-p 

ITavr’s inarch lar 
all ajpce-mazY, 



The now Vou^lil Obse-cv-aHai}. 
Scout — OS 2 U -3 — ^.Liectfl gunJire 
or conducts Song range acroullng 
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Crescent TooSs are used in the assembly cm-d ad- 
iuHlmenl aJ Pralt & Wbi.in.ny engines m the EaHt 
Hail lord, Conn., plant cl United Aircraft Corp. 



And this is a cate where every American 
mechanic, every home workshop enthusiast is 
glad to loan his tools loour Arsenal of Democracy, 
If you. have had trouble in obtaining the Creacent 
Tools you Want, you'll probably find that UncJfl 
Sam has "borrowed" thorn. 

Good look, such as have borne I he name 
CRESCENT for 35 years, are the vital arms of the 
mechanics and craft a men who are building 
the Navy's fastest fighter — the Voughl F4U-I. 
fn the United Aircraft Corporation's plants, thou- 
sands of Crescent Tool g are hard at work, just 
as they are in thousands of other 
defense plants, and in the Army, Navy 
and Air Services. 

We appreciaie your patience, but 
wo .know too, that you're glad to let 
Uncle Sam “borrow 1 ' your Crescent 
Took. Our plants are working full 
time to fill orders. But right now, 
you'll agree. Uncle Sam comes first, 
CRESCENT TOOL COMPANY 

JAMESTOWN, Mi Y. 



(fiirQ Winfi to Work 



u 



CRESCENT £ CRESTOtOY WRENCHES, PLIERS, SCREWDRIVERS, SNIPS, HACKSAWS, ETC., ETC, 



UNCLE SAM HAS "BORROWED" 
YOUR CRESCENT TOOLS 
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By Julian Leggett 



TRACED by gasoline supply 
* restrictions, American 
buyers rany choose any of 
several 1942-rnodul automo- 
biles with every assurance of 
getting exceptional fuel econ- 
uiriy. In the hands of careful 
drivers,, the l 'baby” of the 
industry, the 
deliver close io l 
gallon, the ’Willy 
between 30 and 
Nash “dOCl' 1 betwei 
Cluse behind 
saving parade are 
Ford, Plymouth, 

Champion, Hudson 
cury, and two or 
ah of which are designed t( 
give IS to 2a miles per 
Ion, Heavier and more 
erfut cars achieve better 



NOVEMBER, 1941 



\lJjl 



A 



Jjfc&faXtf H- . Cc 







f Thfc Olds, Cuit-orn Orator ti 
marked by franl F#nd TV *keand- 
Fji 0 half wuy pf llir daar and 
by a rti*|[i*e FrSnt bumper ns- 
jfhrtlbly. Horicpowar ii 1 TO 



<— Ehilni^tl furtnlncT boards and 
0 nrt>+ armagemcnl by which 
■h« rcrdinlar grille and Iht Front 
lamps art tied tag a F ha r a fh 
D odge fealucAC 



omy than in 154 L through the use of special 
equipment, such as the twin carburetor 
system on Buiek and some form of semi- 
automatic or automatic drive offered on 
other makes at extra cost. Another means 
of culling down gasoline consumption i? 
by increasing horsepower and decreasing 
the rear axle gear ratio, which results iti 
slower Operation Ot the engine without a 
reduction in road speed. 

The trend toward no- shift driving gains 
impetus with Hudson Introducing the 
Drive-Master, St n debaker the J 'Tui'ho- 
mfltic 1 ’ drive and Lincoln a form of auto- 
matic: drive. Already well known arc the 
Fluid Drive, offered on Dodge, De Soto and 
Chrysler; the Hy dramatic, offered by Olds- 
mobilc and Cadillac, and the Electromatic, 

A neat laach in tho 1S42 Pantiat— umbrella and tow 
□ llackad to back of fraat iaal. Note- alia aMratlivc 
daar lining troaluiAiO and cancpalad rwping beard 
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t Dybbed by tlicl-e firtt lo its 
il □! the "irtagniFken! ChtvrC- 
l*l, dr 111 is cor is lunger, lower 
arid tOOnfe*. Nol* frnrsl door 
Lorrying end sf fart-dph 



This ii the Do S-ota Cusfrnm 
Brougbtam, a mcj'-lGa king -car 
wilh 11 5-ha Tin power orgioo 
Nai* rtw ?ai(ad(r g.itl* 

od«fnSrtg fh* freof 





CROSIEY 



a Packard feature. The Drive- 
Master eliminates operation of the 
clutch, save as a safely precaution 
when stalling the motor, and shifts 
gears automatically and silently 
under the complete control of the 
driver. A ‘‘pick-up 11 gear designed 
for smooth, rapid, acceleration is a 
feature. The Rear shift from ''pick- 
up” to high is automatic, depend- 
ing upon the speed of the cal'. 
Releasing pressure on the accel- 
erator causes an automatic shift 



SupDf-tEDnamy ii rhe oulxlEmding feature 
□f Iha 1 S4 j! £L ro-il a y , which off era a xlurdicr 
rtiHjhi>h ill ah in Wl, self-equalizing brakes 
nnj illv*T iFTip^WS-rnttil* 
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Ihii newr tinmlr Ts Idwsj, Hit (redd 3* vd*t«f flnd the t»rU?F af gravity 
fewar ilian in 1941. Wfilu uif of bottom imle-bd sf door hondlfi 




from high to "pick- up” 
gear. Low and reverse 
are selected by a lever. 
The Drive- Master is 
adaptable to all types of 
drivers through the use 
of a three-button sw r itch 
that- permi Ls the driver to 
shift gears automatically 
or semi-wtoniatically or 
manually. For instance, 
when the “VAC” button 
is pushed, manual gear 
shitting with automatEe 
operation of the clutch is 
provided. The dutch is 
operated by a power cyl- 
inder utilising engine 
vacuum and the Rears are 
shifted by another, with 
the shifting actuated by a 
mechanical governor and 
controls. 

The Turbo-matie drive 
consists of a fluid coupling 
with an automatic clutch 
and overdrive tranamis- 
sion* making for economy. 
Clutch pedal operation is 
eliminated. The driver, 
through the use of a range 
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t Tim TV41 PanHac k marfctd fey Genf-ml Molars ilyling-e!cltitl.iaft of lnlffl fffllU dssf 

i SJirnri Sfudelrttker Prflldartt 5edfln-<oupc; knln ejsloniiiep of reor bumper to prslvcf fender 
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selector, or shift lever, 
chaoses the gear ratio he 
wishes. A switch on the 
shift control forestalls 
operation of the car’s 
starting motor until tiro 
shift lever is in neutral 
position. 

National defense re- 
strictiotis on the use of 
certain materials bring 
the east Iron piston — sub- 
stituting for the alumi- 
num piston — into the 1942 
picture. Research in this 
field has gone so far that 
the modem iron piston is 




This M n>th "ADD™ ha i a tlrikirtg franl-cnd appaarance. RemarJcabfa 
1 economy— up to 3D mitoi per gallon— k ancthnr ooUtandirg Feature 
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Pasfcnfd Club Sedan, offered with tix sr eight-cylinder entire, It dl*- 
tinguiibed by Clipper ily-ling wlikb hfrS bs-fin nirtnnded to entire 
Ibtfr for 1441. Note Ihc simple, yd alTra-ftive appaaranc* of iha 

front end. The iuw Pochards ore sel quite taw la flit, ground 




highly efficient and the 
new car buyer is unlikely 
to detect any difference 
between the performance 
of his engine and that of a 
ear equipped with alumi- 
num pistons. Indeed, in 
some cases, horsepower 
and compression have been 
increased, The Studobaker 
is using a lightweight iron 
alloy piston treated by spe- 
cial process to form a thin 
protective coating that 
minimises scuffing and 
scoring. The Lincoln^ 
which has been using cast 
steel pistons, appears with 
cast iron heads on each 
bank of its V-typo engine. 
Quick's witch to iron pis- 
tons is accompanied by 
employment of two means 
of relieving the heavier 
load which they impose — 
an oil-cushion finish on 
crankshaft journals and 
specially-designed con- 
necting rods which are 25 
■jConlinued to page ISS) 

Hudson Sue Dt Luxe 2-daar irdan 
has the, longer, lower mare flaw- 
ing had/ linn, xloakly flared la 
SOflWpl running boards, Ibdth ar+ 
(l|an(l|rl|tl( of dt* Madsen lin* 

far %% 
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Spotlight Charts Course of Robot Pilot Trainer 



Trainee manipululel con- - 
troll ie Owl ipmliglit fol- 
lawx [hr itreig-lil linrl, 
qnd later Ihe figure 3 r 
on Ihe wall char! 

Front vSn-w of fho dummy 
pilot Irairer xliowi the 
fan r wltleh iwLngx with 
the rudder bot a* pilot 
guide* it wit'll hit fret 



Hr / A The trainer consists of a cockpit seat be- 

/ I f which an 30-pound weight is sus- i _^N 

ponded i a joystick and rudder bar, a fanT^ 

■ jrnW with small propeller blades, the spotlight 
.jFlTj and chart- The slick moves the weight 
aBHhjPt./® JfciJ’H back find forth, raising and lowering 

^^ ^i nose of the trainer as it Is unbalanced, and 
H 4Mw the rudder bar has a similar effect side- 

j fc^ jT ways. The fan, swinging with the rudder 
" J" bur, accentuates the motion and causes the 

trainoi to turn a Is.:!! heal ing connec- 
tion. At first the trainee practices center- 
ing the spotlight where the lines intersect 
Novice airplane pilots ere learning the on the wall charts later he learns to ma- 
“fecJ” of the controls in a new dummy nipulate the controls so that the light fol- 
trainer whose spotlight traces the course lows accurately the vertical and horizontal 
of the robot un a chant facing the pilot. lines, and finally the figure 8. 

zffT 

Inexpensive Full-Color Prints Made From Kodachrnmes 



Full-color prints now may be mode from 
35-milLimCter and Bantam-sizC Koda- 
chrome transparencies at a price within 
reach of thousands of owners of these 
types of cameras. Called Kodak Minicolor 
Prints, they are processed in the Inbox's - 
tones of the East man Koda k Company*. 
One limitation 'STHat the prints are made" 
only from Kodachromes in 2x2-irich 
mounts with the standard central open- 
ings, Enlargements are available In two 
sizes, the "2X n size being about SlixSt-i 
Inches and having rounded corners but 
lacking margins, and the H 5X” affording a 



print 5^x7^ inches. These prints are re- 
turned in mounts, for horizontals 
inches and for verticals 8%xll%.i inches. 
The picture- opening or area measures 
5x7 tz inches. The quality of the print de- 
pends upon the quality of the Kodaehrome 
transparency from which it is made. The 
“fwl" of a Minicolor print, particularly in 
the smaller size, is that of an unusually 
fine playing card. 



CTScc index, page 4- A, to find where to buy 
articles described in this magazine. Say 
You Saw It in Popular Mechanics, 
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By Dr. L W t Chubb 

Dirtder of Ihe Wtilinghouu 
ftdsrttirch LoharatoFias 

fj pXCT / * 

r pHE benefits of ufo physi- 
^ cists' assault tin the atom 
are already beginning to be 
called. Several hundred dlf- 
ferent kinds of atum-smash- 
Itig reactions have been 
discovered. But apparently 
there are many more to be 
■found. So the search goes 
on. As the fusti uiitl thus 
fur the only P industrial 
concern to become ac- 
tive in this scientific 
held. West in gho use 
built an elcclro'-atattc 
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generator, or “atom-smash- 
er,” and now baa three re- 
search physicists operating 
the machine under the di- 
rection of Dr. E. U- Condon, 
associate director of the lab- 
oratories. 

Last year these physicists 
discovered a new Way of 
releasing the enormous pent-up 
energy of the ur anium atom by ex- 
ploding it with gamma-rays — en- 
ergy radiations similar to light or 
X-rays but of shorter wave length 
and much greater penetrating pow- 
er, Before that it was known that 
the uranium atom could he spill 
with, neutrons, solid particles extracted 
from the cores of atoms. The discovery 
does no l mean wc are any nearer the day 
when a ship can travel around the world 
on the energy from a handful of uranium. 
But. it is another fragment of evidence 
about atoms that may lead some day to 
atomic power machines or tn some other 
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Balaw tiro r-nginec-r'i hands arc 
railx at electromagnet which 
tarn various luh^toniiE parli- 
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benefit we are not capable of visualizing. 

Recently, Dr, William E. Shoupp, one of 
the Weslinghonse atom-smashing physic 
Cists, worked out IwO devices that are ex- 
pected to put atomic research to work oil 
a relatively large scale. They are not fun- 
damentally new instruments, since they 
have been used in different form in re™ 
search laboratories for a number of years. 
Rut Dr. Shoupp has improved the devices 
until they can now be manufactured for 
general use in medicine and industry. 



First of the new instruments is the “ra- 
dium. hound,” which can track down lost 
specks of radium and test the intensity of 
X-rays in hospitals. With a “nose" made 
of wire screening and a metal rod, and a 
“head” full of radio tube?; and wire;, die 
“radium hound” can find aa little a a two 
hundred-millionths f 2/lO0 n 0OCl,{H)0) of art 
ounce of radium by tuning in on the rays 
sent out by the radioactive substance. An 
ounce- of radium is about as big as a large 
pea and Is worth more than $700,000. So a 
few thousand dollars’ 
worth of this substance 
Could be fairly easily 
misplaced in laboratories 
and hospitals. 

In hospitals the “radi- 
um hound” can be used 
to measure the amount 
of X-rays it is safe for a 
patient ta undergo in 
treatment for malignant 
diseases, and to protect 
doctors and nurses by 
testing X-ray leakage. 

When the rays from 
radium or X-rays pass 
into the “nose” of the 
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New t^lt G«ig«r »vni«r m;d 
la- trace radioactive alarm 

“radium hound,” they 
ionise, or electrify the 
air inside, by knocking 
off elec Li ons from some 
of the atoms in the air. 
Then a small electric 
current starts to flow 
between a cylinder of 
wire screening and a 
metal rod. Radio tubes 
amphfy the current un- 
til it is strong enough to 
swing the pointer of an 
electric meter. 

The other device 
which is putting atom 
smashing to work Ls the 
Geiger counter, an elec- 
trical "detective” that 
tracks down atoms for 
the scientist, doctor and 
industrial worker. This 
device is similar to the 
radium hound, but is 
more intricate an d 
counts exact numbers of 
atomic disintegrations, 

Thll tool flf K»?iitO ton mil 
aicmii bf thtmitflli by weigh) 



t Diagram of WrOm ghvvn? ''vEafUkul detartiv*.' 1 ' 
■ha Geiger CDunlt-r.. which dalecti and counts, ray* 

The electrical “detective" works with 
special agents known as tagged atoms or 
“spies.” These are atoms or minute parti- 
cles of matter that have been made unsta- 
ble by bombardment in an “atom smasher” 
When they explode they send out radia- 
tions similar to those from radium which 
can be picked up and recorded by the 
Geiger counter. The atomic spies mingle 
■with Others of their kind and follow them 
around. Like fifth columnists they broad- 
cast waves, revealing their location to the 
"detective,' 1 

These devices have already Unraveled 
such mysteries as how growing plants 
make sugar, the distance atoms wander, 
and where such food elements as calcium 
and phosphorus go in the human body. 
For example, if a medical scientist is in- 
terested in learning where sodium goes, he 
can mix a little radioactive sodium with 

(Co«M*md t-Q page ISO; 
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Steel Helmet Inside a Helmet 
Is Shaped to Shed Bullets 
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“Reblpcked" in a new shape scientifical- 
ly curved to deflect bullets harmlessly, the 
U. S. Ar my's 194 1 '"tin hat” offers better 
protecttOlTTor the eyes and the back of the 
neck than the helmet worn by tbe Amer- 
ican Expeditionary Force o£ 1917. A spe- 
cial inner helmet adds extra protection for 
front-line trench duty, and army lank 
CnCwS arc- given an additional padding sim- 
ilar to fbg± of football headgear, 

; f s ; + 

^ Self-Locking Explosive Rivet 
Speeds Airplane Building 

v One of the “bottlenecks” in airplane 
* construction is the driving of thousands of 
^ rivets, many of -which must be installed in 
places accessible from only one side, En- 




plntB by •xplaiian 



gineers say an all-mytal |>ursuinS13SE? has 
as many as B&O fastcrong points which can 
be reached on but onfr side,, while a big 
bomber may have 10,008. This fabrication 
bottleneck may be solved by the new ex- 
plosive rivets developed by DuPont, rivets 
that explode with heat and set themselves 
permanently. The whole operation is per- 
formed! from one side with ease and speed, 
one man setting 15 to 20 rivets a minute 
after they have been placed. The rivet it- 
self, weighing about one- fourth as much 




as the ordinary mechanical “blind” rivet, 
has a charge of high explosive in a cavity 
at the end of its shank. Once in place, an 
electric riveting gun weighing less than 
five pounds applies heat to the rivet head, 
and when it reaches 130 degrees Centi- 
grade the charge explodes, expanding the 
shank and setting it firmly. The explosive 
chai-fie can be regulated accurately to con- 
trol the expansion to 20 thousandths inch. 



'Electric Ear” 10 Feet Long 
Gives Sound Perspective 



Migtilr ffircftional micraphanfl pi{U up dllFSHlt 

So sensitive that it will pick up the smack 
af two football players clashing together 
midfield, a microphone with a 10-foot “ear" 
introduces sound perspective to die movie ^ 
and radio field. It is being field-tested in 
Hollywood by RCA engineers. Highly di- ” ^ 
rectional, it has a pick-up angle of only 30 
degrees and can be swung easily to focus 
in any direction. It is mounted on a tripod*3 
moving on rollers. Because of its long-^- j 
distance pick-up ability the perspectiver^ 
microphone can be posted in the location o£^> 
a theater audience, or beside the camera 
on the movie lot, thus eliminating the He- Vo 
cessity of swinging booms and drop 
pensions. The new microphone is effectiv^J 
through all frequency ranges, 
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The machine is equipped with a, 
table (or carving- flat work. By 
adding a special attachment, 
round work such an statuettes, 
kihe work, etc,, can be carved. 
The machine will follow contours 
af intricate objects in glass, metal, 
wood, plaster or other materials. 
Amateur shop workers can shape 
with it such articles as book ends, 
wooden bowls and tableware, 
name plates and plaques, jewel 
or cigarette boxes, salt and pep- 

Thfr olfrttrk ■KitlptOr J ii shown ol work, at Pop, wtfti n y»ti antt per shakers, lamp bases and JIUY- 
tfr-varal iralueltrs rnnflcd on lfic tabic, below, nolke the- fidfrHfy , , , 1 

with whkh the boy's photograph has hsun carved in wood X- 

" t( c i- 

Infrared Bulb Fires Invisible Flash for Blackout Picture 
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Electric Wood Carving Machine 

Home craftsmen with 
no particular carving skill 
can sculpture wood into 
distinctive articles both 
useful and ornamental 
with an electric wood- 
carving machine lliat 
traces a model. Drawings 
and pictures can be trans- 
la ted into wood sculp- 
tures in mahogany, wal- 
nut and other fine woods. 
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Block-coated flash bulbs with which you 
can take pictures in total darkness on in- 
frared film have Just appeared on the mar- 
ket, Army photographers and newsmen 
equipped with these invisible-light bulbs 
Can “shoot” pictures in air-raid blackouts 
without fear of exposure of their light, al- 
though as an extra precaution tbo camera 
may he equipped with a visor shielding the 
flash rOlleetOr. The blackout lanrip, which 
is treated and coated with a special black 
infrarod filter that dries hard and would 
not be affected by ordinary chemical, at- 
mospheric or mechanical conditions, may 
find uses in darkened theaters, lecture 
halls, crime laboratories and the like. 



(JThe average tree with an iS-incb. trunk 
may evaporate from 200 to 500 gallons of 
water per day. 

November, imi^ , , -- 
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HUNTING NEW WEAPONS 

chute-troop release gear 
by which 24 men and 
their equipment can be 
discharged from an air- 
plane in six. seconds, from 
an altitude of only 85 
feet? These are two ideas 
brought in recently. 

One inventor designed 
and tested streamlined 
and teardrop bullets that 
have a flatter trajectory,, 
longer range, and greater 
penetJ'ation than pi-e^ent 
bullets. But this im- 
provement may be too 
late because the Army is 
trying out a bullet with 
four small tail fins that is 
discharged without spin 
from a smooth bore gun. 
The bullet has two small 

Bldckmjt light; top, g iva-t igmt il- 
ly m ifialion lnvkibl* to bnmb*r* 

Bull Dl3 of thnpi? 

JO .30 and AS caliber guni 
and 
■mill 
during fall 
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^“INVENTIONS for Defense” might be 
^ ^ the subtitle on the office door of the 

T^- Crusbv~Rese arch Foundation in Pas adena, . 
Cslifc rntffT - ^ 

In*tfie - reception room of these private 
investigators you are apt to find, waiting 
for consultation, a landscape architect with 
an idea for a new camouflage system in bis 
briefcase; in another comer, accompanied 
by a bodyguard, a chemist with the for- 
mula for a netv super-explosive. 

Even if neither invention proves prac- 
tical, it will get the benefit of rigid tests for 
the investigators never know when an out- 
standing idea may be brought in. The 
Crosby organization is financed by a group 
of men who chose this way to help defense, 
and 13 headed by Larry Crosby, business 
manager for Bing Crosby. 

What would you think of a nonmetallic 
cartridge that is entirely consumed when 
the bullet is fired, thus speeding up and 
simplifying automatic guns? Or a para- 
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cupper skirts to prevent the gas 
from, escaping past it in the barrel 
and is said to have an 80 percent 
increase in Tange and a 100 per- 
cent increase in velocit y aver con- 
ventional designs, 

A method of taking lime-expo- 
sure photos from fast-flying planes 
has been badly needed and it may 
be that the answer is contained in 
one device submitted to the Foun- 
dation. A time exposure from an 
airplane sounds silly but the fact 
[Contlnutd t«r fHd 0 * lfifl) 



This liable gun rail and nceil wlil< in lighting felt- 

Maps maunlrd in ti tubr under thfr bar r «E, if vi*d in making 
In-i-lr of lira fira powBT of email »rrrn and ?unmUniHfr<t 



Thrfln-inch anl4>r(t«Ff -gun, Ofl* pha*fr frf 
dfrFvhtfr frit which mvanton art working 
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Model Plane Guided by Line 
Stunts in Loops and Dives 




Putting ih* plbft* though in pee**. with dsubl* lint 

Controlled by its operator with a 50- loot 
line, a model plane can be put through a 
variety of stunts — hedge hopping, power 
diving, spot landing and looping. The plane 
is offered in kit form, and will fly 50 or 



aj more miles an hour. Tt has marie a record 

3 of nine consecutive loops, AH the neces- 
sary parts except the engine, which is pur- 
chased separately, are furnished in the kit 
and can be assembled in a day. A speed 
finder is included. 



1 5&w Blade May Be Set Sidewise 
To Cut Long Panels 




Wider use of an electric scroll saw has 
made possible by an improvement 
permits the blade to be set so it will 



frame. This enables the operator to make 
longitudinal cuts inside any length board 
or panel without being limited by the 
frame. The saw will cut to the center of a 
board 19 inches wide, and the manufac- 
turer points out that it is easier to swing 
this saw around on a large piece in follow- 
ing the design than to swing a long board 
oim bench type saw. The blade runs at 
strokes a minute, cutting so smoothly 
thalfto sanding is required. 

l3&< 

Inspectors Ride Tunnel on tT Jeep IT 
Driven by Storage Batteries 

With several hundred miles of tunnels 
to inspect constantly in the operation of 
southern California’s wafer systems, em- 
ployees of the Department of Wate r and 
Po wer have built a powered “jeep” to save 
endless “v a Iki ng. One of the tunnels 




Electric hhret-rv/kcnler for tunnel *Sn htiwl three men 



stretches almost fifty miles. Three men can 
sit on the riding platform. The car has 
three small rubber- tired wheels. Two big 
storage batteries provide current for the 
electric motor and twin spotlights in front. 
It makes about fifteen miles an hour. 



1ft V THE TIME-SAYING INDEX 
Yd'j cert ebleirt additional information quickly 
ubairt any ici inrti H.'iliij I pr il’iJuLh cfnscrikmd Irt the 
GJIIcjm.;,! puyni by wriflrtCp 1* 1-ht m-Ortufoil-urer at' 

dltiflbuier I* Ihtad in the Where-to- 

fkify-ll index, Hole 1 !■« f-vtiV OH- whith ihe atlidr 
ftppfrprt tmd lilfrt le the mdfc* r A-h f far the 

name oF tho maker Or teller, To lan-e lime write 
d'i-tcHy to Film intend of <o us-, If no name ap- 
pe-art flaetPly unde* the indexed FteM, the product 
i* not known by u* to be on tbs market. When 
writing — Say You Saw ll in Popular Mechanics. 
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i^REMENDOUSr'possibilit^s that 
1 lie within the airplane as a meth- 
od of attack are not being overlooked 
by the United States Wavy. 

Thus today our country's defense 
program calls for 15,DG0 combatant 
planes and a fleet capable of fighting 
in the Atlantic and Pacific ftt the 
same time against all combinations 
of enemies. 

That remarkable results have been 
achieved in the present conflict is 
recognized and cur experts are 
studying these results. For instance, 
the torpedo plane, invented by our 
own Admiral Fiske. has been used to 
advantage, especially in closed har- 
bors against Italian ships lying at an- 
chor, Diving in and discharging their 
torpedoes before vessels could get 
under way or were CvCn aware of 
their approach was a groat accom- 
plishment in crippling major ele- 
ments of Mussolini's fleet. 

Value of the airplane has been fur- 
ther emphasized by the part played 
by torpedo and bombing aircraft in 
the spectacular chase and sinking of 
the German battleship Bismarck, 
crippling the vessel and retarding its 





Mere ii Dr inspiring pictur® far any Amnritars— hhe Sail Lake 
C i1y r ano of our formidable tirrfaco fighting craFl 

Below,. pmaebul* jvmpm entering rtOnrisU sinllip— a blimp 
- during 4lm Nuafi Bliperimenli willi modern rttfbodt 



that it fell victim Lt> 
British surface craft. 

The recent victory of the 
Germans in attac k ins suc- 
cessfully and taking the Island 
of Crete in twelve days virtu- 
ally by the employment of 
airpower alone, gives pause 
also to the naval sire Legist of 
the future. It seems to prove 
conclusively that to defend 
advanced bases — and Crete 
can bn considered as sueb — 
defending aircraft must be of 
nearly equal weight to those 
of the attacker in order to 
prevent effective landing of 
troops in great numbers from 
above the earth. 

The sinking of the Bismarck 
is not regarded by naval strat- 
egists as proof that battleships 
are obsolete or can be sunk 
from the air. To the contrary 
the crippling of the Bismarck 
from the air resulted in her 
loss later because of the gun- 
fire of superior numbers of 
surface ships. The German 
strategy of sending the Bis- 
marck to sea almost unac- 
companied can now be said to 
have been poor, but if is cer- 
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Lain from reports that she took A for- 
rilic amount of punishment from, 
vastly superior forces before sinking, 
The lessen to be learned from this 
engagement would seem to be that 
had she been a unit of a fleet con- 
taining a dozen or more Bismnrcks. 
and sufficient covering aircraft, the 
position nf her type as ruler of the 
seas she was built to protect would 
be scarcely open to dispute. 

Similarly, the Crete invasion does 
not prove that units of the British 
fleet, which were unsupported from 
the air, practically, arc in any way 
obsolete, These ships of war did pre- 
vent water-borne transportation to 
the island and had aircraft support 
been available, the Germans un- 
undoubtedly would still be knocking 
at the door. 

So, in the present organization of 
the United States Fleet the battleship 
remains our first line of defense. Of 
course, complete coordination of sea 
and air power is necessary to achieve 
victory in any modem naval engage- 
ment that involves all types of craft 
in large numbers. Recognizing this, 
the Navy has always insisted that its 
air officers not only have a knowl- 
edge of defense and attack in their 
own firmament, but that to carry out 
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missions of scouting, screening* 
spotting, horizontal and dive 
bombing, and attacking with 
torpedoes from the air requires 
a working knowledge of sur- 
face vessels and their potenti- 
alities. Therefore the navel air 
™ must at all times cooperate 
with the fleet from carriers as 
well as from shore-based avia- 
Linn centers, always cognizant 
of the probable tactics, strategy 
and strength of all types of 
naval ships- 

The striking power of air- 
craft and their great .speed, ever 
increasing the dangerous ele- 
ment in surprise attack, is thor- 
oughly understood. In con- 
sequence, control of the air 
becomes a matter of absolute 
necessity in a fight between 
equal or nearly equal surface 
forces. The modern sea battle 
would find our own aircraft 
engaging those of the enemy 
long before the gunfire of the p j 

big ships came into play. Real- Ont of tbs Navy's cider fyps planet nbave tbs <loa«U «n Opining flight 
izing this, and the importance 

of aircraft support to the fleet, Br-lcw, division at American batllBihipi firing h-Sa*? gun*, 

the lEVtt) building program U. S. Navy gunners are regarded as "he world's bail 
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tailed for more and better aircraft carriers, 
constructed in the ratio of two-to-one over 
other types of combatant vessels which 
were to double aur navy ' n size and give 
us a two-ocean fleet. 

Control of the atr as a precedent to sur- 
face action would allow our aircraft to 
harass the enemy. Torpedoes launched 
from planes, ag well as destroyer squad- 
rons, would attempt to force opposing bat- 
tleships to turn from their course, throw- 
ing the big guns off their targets. It also 
would permit bombing and aircraft spot- 
ting of lading sheila, the latter a develop- 
ment since World War No. 1. Alter the 
Washington Disarmament Conference of 
192&, which had as its major contribution 
to peace the ten-year 
battleship building 
holiday, the angle of 
fire of our turret guns 
was raised. This re- 
sulted in increased 
ranges which would 
find projectiles drop- 
ping beyond the hori- 
zon and the vision of 
our own gunners and 
ship’s spotters. With 
control of the air p air- 



Keeping phara watch a hoard oat of 
a*i r fighting ship*. Ttve Navy I* rtgaid- 
»d til prepared far pay emergency 
— and n growing stronger -every day 

craft spotters could judge the 
patterns of falling salvos and 
transmit to the ships of the 
fleet die proper changes in 
range and deflection to 
achieve direel hits. 

That the airplane does hold 
a challenge for surface vessels 
Is fully acknowledged, so it 
has become expedient to pro- 
tect American combatant 
ships above decks in order to 
resist better the effects caused 
by dive and horizontal bomb- 
ing aircraft. Exposed equip- 
ment, such as file -control in- 
struments and range finders, 
aboard ship must be armored 
against splinters. Thicker 
upper and lower decks on major units must 
be so designed as to assure heavy bombs 
bursting outward and upward, rather than 
entering fire rooms, ammunition-handling 
rooms, magazines and oil compartments 
before exploding. Resistance to the bomb- 
er and the torpedo plane also demands 
rapid-firing antiaircraft guns, and plenty 
of them. Mounted in series, much as the 
British pom-pom has been used effectively 
in pouring metal into enemy planes, these 
guns cart shake the attacking plane from 
its course and target 
On the other hand, our strategists find it 
advisable to improve constantly Oltr naval 
aircraft, EtnUoring the planes against at- 
tack, equipping them with sclfscaling gas- 
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oline tanks and devising ways to 
make them faster and give them 
lire power superior to those which 
they might encounter. One im- 
portant ship in the air arm ia the 
giant patrol bomber! capable of 
ranging thousands of miles and of 
carrying large leads of bombs. 
Another, just announced, is a new 
but smaller craft, a scout bomber, 
which is regarded as faster, more 
heavily armed and capable of 
ranging much farther afield than 
any similar plane in the world. 

At the time of the first World 
War It was generally believed that 
four direct torpedo hits placed in 
particular spots of vulnerability 
would be necessary to sink a bat- 
tleship, Improved designs in tor- 
pedo “blisters” and increased 
thickness of armor belts have 
swelled tills figure. The exact ef- 
fect of torpedoes, bombs and shell 
fire on the Bismarck will be stud- 
ied with interest by the naval ex- 
perts as soon as that information 
becomes available. 
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The importance of the aircraft 

caiTi&r seems to be growing rap- Bi-low, dnuup vi*w flf n Navy plan* cm a reuiHtt fpeiaing flifliit 






idly, In addition to the Navy's large “mother" ships car- 
rying as many as 72 planes, American merchant ships are 
being Converted into small- size carriers for escort or 
patrol work. These vessels -are scheduled to carry about 
Li planes. Within 90 days, a merchant ship's funnels can 
be moved to one side, a flight deck installed and other 
changes made to complete the conversion. As patrol 
craft, these small- size carriers would be able to send 
planes aloft to w’ntch for submarines and enemy surface 
ships, covering a vast area of the 
ocean’s surface. Once spotted by 
the patrol ship's planes — scout 
bombers, for Instance — the sub- 
marine would hove difficulty in 
escaping because the aircraft 
could attack immediately or call 
in other planes to drop destruc- 
tive bombs, 

To the oft-expressed opinion 
that air power is greater than Sea 
power, Secretary of the Navy 
Knox says that this is no time to 
argue over the relative merits of 
une against the other, that it is a 
time to build more battleships, 
more planes, more submarines, 
cruisers and destroyers, that all 

(CninfinuBd Pd png-E 176) 
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*— Te hil (dir^-nl from (m M 
yard* di*>ant reqairfll n«ti- 
racy in :1c ad of mere puwer, 
making players take pains 
lji placing their shale 



Golf anti poker are combined in a 
new kind of target-practice game 
that induces the golfer to place his 
shots carefully-, The target consists 
of large playing cards in the four 
.wjits including the Ten. Jack, Queen, 
King and Ace r and the player 
hl draws” a hand by driving golf bails 
at the target. Cards are made of cold 
rolled steel twenty by thirty Inches, 
and ate placed 50 yards from the 
players, A smaller target 15 avail- 
able for backyards or basements. 



Cards at highc-st value are 
arranged imai-asl c»nUr at 
itirgcr anJ th» «>net whieh, 
arc hit by a player arc ri«rl 
la- make- up hit palter band 



Working 



Used as Salesman's Sample 



As a “demonstrator' 1, of its big trucks, a 
Los Angeles manufacturing company has 
built a scale model complete in every de- 
tail except that its power plant is electrical 
instead of having iho usual internal com- 
bustion engine. It has eight real- and two 
front wheels, aU equipped with brake 
drums, and there is the standard chain 
drive used on its larger trucks. The for- 
ward lies]' wheels are on a “walking beam” 
which adapts to the roughest roadway. 
Even the transmission and differential are 
period copies in miniature. 



4T5ec indcXiDasic 4- A. to lind where to buy 
articles described in this magazine. Say 
You Saw It in Popular Mechanics, 



Orivtn by pn 4-lrSfnS mater, lliii minraluie ii ether- rhe 
wh* er rXart sapy et a big len-wheel Iruck 
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A secret weapon for combo I ling trim 6 swon will 
bn ready -far use by taw-enforcing agenfiet of 
the Stats af Illinois. It is a crime detection lab- 
orator^ mounled an a 30-faat truck (liaLiii and 
it will be manned by up: part technicians and 
inveitigalorJ. Chi theie tw* peget <sr# drawing! 
which show how Ihn mobile IpberOtery w||| pro- 
vide full investigative coverage for fi res. floods, 
explosions, tornadoes, coal mine disasters, riot! 
and crimes of violence throughout the slate. It 
lias a hydraulically can trailed turret tine draw- 
ing ml feo»efflj left) which is operated frg-m a 
bul let-re stitenl tab in Ihe umt, The- turret rite* 
four fee! above the roof of the Vehlek, provid- 
ing a pain! fra-m which an officer may Command 
end direct a force combatting a riot. Gum, 
cameras and search lights can be armed and 
operated through parts in the lurrel. Among 
ll'e 1 . JQQ Items with which the laboratory is 
equipped (lie a spAedboar, aib-nilas suits, shav- 
flfireij pul mo tar, oxygen tanks, cutting 
lurches, X-ray n-qgipmi+iih, fingerprint equipment 
and many ath»rj. Tim Inbcjiatuh y ii being built 
at the direction of Governor Dwight H. Gctr no 
end under I he iupervbloit of Dlretsor ¥, p, SuRI- 
*an aF the Illinois Department pi Public Safety 



5HGVE15, TIMES 
WRECKING EQUIPMENT 
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The anticrimc laboratory also hou-ses □ chemical 
outfit,, ultraviolet and infrared ray equipment for 
examining b loads rains and simitar evidence, mou- 
Inge materials and complatfi faalliihcs »qu ipmenl 
and a lie dc-focfor for tin* guusrlgjilhg nF wiptcli. 

On# 1 f t ulu r k of lb# v^hicl* it fj four-pamr hydra irlic jack system, 
y;-3Hj(i l+iri from linn dr!v«r‘i (nb, wliiih ■will Iv-vhjE the laboratory 
f»ert when if ii parked an an Incline. In addition le kflftp ing ihe * 
vehicle level while chemists and others work inside, the |«ks could 
be employed to raise the turret la the level af window! in O barri- 
caded building in which criminals have la ken refuge,- or (a e lev-ale Ih-e 
cameras la a level for bailer phalagraplis of a crime scene. Ar upput 
right is rhe turrit ropnral ing mocha it ism; at ballam is an illustration of 
how the hydraulic jacks may b# usi>d h> lyvi-L rh# laboratory on an sn- 
(lipvi- A |ja»vi.'ifi.l engine w|]| give * lap Speed o-F fi-5 mil-fts p$r hour, 
ertPbEirig llhe laboratory and its crew to reach any pari of the sfal-v 
within a few hours after an emergency caJI has been received 
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t A tmy flfifir flflhur pHon* rvti- 
llci bcmenifi 6 wing * F >he b*g- 
gcsl bamber af them all, the B-19 



As Told to Thomas E. Ktimson, Jr. 

- /^NE day recently I climbed into the 
^ cockpit of a small ti-ainei 1 , opened the 
throttle, and pulled away from the ground 
on a routine tost flight. 

The next day I was sitting in a space the 
size- of an ordinary living room, with wide 



■*— At ihv Esntteh of tb* 
naugtit r: Ll. Cel, Umsti'^d, She 
au-rhor wrlh hi* chief of crew 

windows all around me. 
Six other men were re- 
clining in comfortable 
chairs, [t was a vastly 
different place from the 
cockpit oE the little train- 
er, yet my job was ex- 
actly the same. Open the 
throttles and pull away 
from the ground. 

the throttle 
engine. To- 
me had charge 
of 8, (WO horsepower. The engines would 
drag more than SO 1 tons of airplane into the 
air when I opened them up. 

Or would they? 

This was the largest airplane ever built. 
Like every new design, it was bound to 
have “bugs” that can be found only by try- 
ing to fly it. The only way to find out what 
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Impacting th* ' r ityicpQping' r toil turfacas th* B-T9, III* eu(fd*r nlpn* list 137 tquor* fast of 
iriovnbtg ivrhM. Hug* G* ff a*. CdldtliL Um*!*tnl bslis-iaat It it but 1h« faroa-unr** fdt larger 
of iW-putirngsr tcpctiij, Ur pr*Gtar d -which will be bulll whan Ihara ii n nrc-d far thvrri 
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7c-st cngin-e-rci on ikyitmpcT wnffaltfi are 

Turning dbratiait tests on tail group flapt 

would happen was to try it. I pulled 
open the muster throttle and the un- 
even rumble of the four power plants 
3(1 feet behind me broke into a steady 
roar. The brakes were released and 
We started down the held. 

In a moment we had fly big speed 
and were ready to climb, so I pulled 
back on the stick. Nothing happened- 
I pulled back still more but we stayed 
on the {'round. Than, finally, we lift- 
ed. There was a flat spot in the ele- 
vator eon Lr e ls, evidently. It was a 
little detail that wouldn’t take long 



Wlfh an fl-.aoa- ha i t* pawn r cptv,. Itw IrtFard ginrt of 
111* Ai-my Air Fflitrl fnlkei ta 111 tlrment for a lE-it 



to correct but it was enough to give me a 
momentary flutter. 

Up in the air I received another surprise. 
The monster B-1& was handling ns easily 
as a smaller airplane. Although the wing 
is a tenth of an acre in, area and the control 
surfaces are correspondingly large, the 
"’big experiment 11 was easy ta fly. There 
Was a wide grin oil the face of Col. James 
G. Taylor, the man who first proposed 
building the great ship and who was sit- 



GrDund cheeking manrFald Ewhaust pcnsiurni acid cal- 
ibrating cockpit initnjm*nli jiui bafeua a hail flight 
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f Tpv$pi m prrh past the B-19 es Jr 
felts on an army air F3*ld in CalrfnrnFa 



ting in the navigator's chair on 
this first flight. 

There are a lot of tilings 
about suctl a large plan? that 
can’t be foretold in wind tun- 
nel experiments and ground 
tests. For instance, would the 
great holes into which the 
wheels retract in the wing have 
a bad effect during Lake-off 
and landing? You could almost 
park two automobiles in eiich 
space. There was no telling 
whether these aii‘ traps might 
set up dangerous turbulences. 
We didn't Want to find out on 
thla first flight because 
there were too many oth- 
er things to bo concerned 
with, so for the first hop 
these compartments were 
sealed with plywood and 
we ilew with the wheels 
down. Laler it to rned out 
that the open wheel 
spaces have no appreci- 
able effect on the plane’s 
performance. 

It takes two to two and 
a half months to run tests 
on a plane like this, of 
which possibly only 30 
hours are spent in the air. 

^The rest al the time is 
consumed in making the 
changes and adjustments 



'iSL'M wW 

The air IhraEn wirh the bent of 1 four S.ODD-fiai&ppa w=c-r fliigutgi. Hero y 
lha propellers of Iwn right wing misNai't 'Flia'ib in thr tvN 

En^httri Jfl(h«r around one of tho giant who a It to intpatl il afltr 
t<h«uilin brake tcsli. Thr 14-ply Hr# ii eight feel high 



iConlinued Irj page 172 ) 
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Dm-nifig Hgg with light in noie i-kowt up tmall holei 



Illuminating the sock from within, a 
lighted darning egg now available helps 
the housewife turn out a neater Job. Worn 
spots and the tiniest holes are shown up 
distinctly by the light which also makes it 
easier to find threads that should be 
"Caught** to produce neat repairs. The egg, 
made of lightweight Tenite, has space for a 
battery and a bulb whoso light shines 
i the translucent top. 
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SelLReflecting Sunlamp Bulb 
Works in Ordinary Socket 

j With all the necessary operating part^J- 
JboUt inside, including a mirrorlike reflect--? 
^ing surface, a self-contained sunlamp bulb 




Sunlamp tulb may 

32 Cl. 



prt Ordinary bridge lamp 

S“Vi 



VI i 



d. 



tliat may be used in the ordinary electric 
lamp socket produces a wealth of ultra- 
violet and infrared radiation. Called the 
G-E Mazda RS sunlamp, it consumes 275 
watts and operates on 110-125 volts and 
50-60 cycles, Wo external transformer or 
controls are needed. Within the lamp is a 
special tungsten filament supplying infra- 
red rays and controlling operation of the 
mercury arc that hums in a small quartz 
bulb and provides the ultraviolet. Made of 
special glass that screens out unwanted 
rays lor which users otherwise would re- 
quire goggles, the bulb is hermetically 
sealed so dust, dirt and moisture cannot 
reach the reflector. 

I 

Venetian Blinds Convert Porch 
Into a Living Room 

Weatherproof enclosures of Venetian 
typo can be installed around an open porch 
to convert it into another room— a living 




Open porch b#cani«; an rttm whe-n me-lnl 

blindly controlled by era nit., lower right, ara inilallud> 

room or sleeping room. The fireproof X 
“blinds” are made of metal, and controlled J> 
by cranks to let in air and light. Built itjo; 
various sizes, styles and colors to match ^ 
the house, the enclosures are also made to 
fit tho door, and arc provided with itmov- ^ 
able rncial-bound screen and glass panelsr- - 1 
for year-around use. 



^ ■— -f ^ E^PUL A^ MECHANICS , ^ 

^ V 3 L 




T £» /\ ■ 



Biggest Water Wheel Harnesses Grand Coulee 




al Grand Coulee dam r whidi dalivoi-i 106 r OM Vilov.u1t: 



Installing 1 "h □ First giant walcr-wticcl 

Pent-up power qf the waters behind 
Grand Coulee Dam, man’s mightiest struct 
ture, is being harnessed to three gigantic 
generators — the largest water-wheel gen- 
orators ever built in the United Slates. 
When engineers turned the valves to let 
Columbia River waters spin the first of 
these wheels, lOfijMCtjOflO watts of electric 
power began flowing at the speed of light 
over a new £30, 000- volt transmission lino 
to Bonneville Dam. There a transformer 
steps du^-n its Y^ItajgCj^ajid the power flows 

If 3 jy 

Truck Slides Steel Fingers 

Eight large sack.? can he picked 
up at one time with a spoeialiy de- 
signed truck without touching the 
stack by hand. At the lower front 
end of the truck are six long steel 
fingers, These are spaced to fit 
dawn between two-by-twa inch 
hoards nailed two inches apart on 
the platform floor. When the hags, 
bales or boxes are stacked up 
across the twa-by-twos, the truck 
fingers can be slid in the grooves 
beneath them and the load picked 
up by tilting the truck backward. 

By flooring the unloading plat- 
form similarly the truck can be 
unloaded in the same manner. 



on to operate a new aluminum manufac- 
turing plant at Vancouver, Wash., and 
other industries of the Pacific Northwest. 
Each of these generators — the third is 
scheduled to be operating by next spring — 
is rated at IQB,G0C kilowatts and is driven 
by a ISO, MO-horsepower water wheel tur- 
bine, The generator bousing is 45 feet in 
diameter and 24 feet high. The 1,000 Ions 
of parts forming each generator required 
SB freight cars for shipment from the West- 
inghoiLso plant at East Pittsburgh, Pit, 
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Aerial 



r> L[TZ tactics have speed- 
ed aerial photography 
io a prjinL where a photo- 
graph fail be shot, devel- 
oped and printed in five 
minutes. Aerial observers 
were good enough for World 
War I- but in World War II 
they are being replaced by 
flying cameramen. 

Not long ago the United 
States Army Air Forces or- 
ganized the First Photo- 
graphic Squadron — which 
has a special assignment 
status comparable in a 
rough way to a GHQ force. 
The squadron consists of 15 
twin-engined Beecher aft 
planes built with special 
camera mounts. In addition, 
there are other photograph- 
ic units connected with 
bombing and observation 
outfits. 

The research of Lt, Col, 

George W. Goddard at 
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MAPPING fai MO DERN WARFAR E 



Wright Field, and others, ]tH.s 
given America 1 !! new army 
one of the most &d vajitied 
aerial photography and mnp- 
Xjing techniques in the world: 
The tactical advantages of 
quick photography arc obvi- 
ous, Suppose a ground troop 
concentration is expecting an 
attack from an enemy on its 
right flank. Then suddenly 
the commanding general is 
advised that the enemy is as- 
sembling mechanised unit's 
on his loft flank for a surprise 
attack at that point Prompt 
accurate intormation on the 
truth of this report is abso- 
lutely essential while he still 
has time to dispose his troops 
to meet the new threat. 

Observation, planes are di- 
rected hy radio to obtain 
quick photographs of the dis- 

NisjKf ocripl photo of New TTorlc CiPy 
made by latcxl mclhodi 

1 
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position of enemy Irfn&ps on the 
left flank and to drop prints im-- 
mediately to Held headquarters , 
Within the space of a very few 
minutes the general has definite 
proof, substantiating or disprov- 
ing the second report, 

Most important factors in the 
Air Forces quick photography 
method are: fl) a compact pro- 
cessing tank with four compart- 
ments which may be installed in 
any army tactical ship larger than 
a single-seat pursuit plane; a 
special type of eut fllm holder de- 
signed by the photographic labo- 
ratory which is used continuously 
as a camera holder mid a process- 
ing holder; and (3) a small hut 




highly efficient printer operated 
in a lightproof zipper bag- 
Let's follow Army photogra- 
phers at Wright Field and see how 
they make a “quick photograph." 
They take off and fly high over an 
airport which they have selected 
as their pictorial objective. The 
pilot swings the plane over the ob- 
jective and the cameraman "fires” 
his 20 or 40- Inch telephone-lens 
camera, designed for making ob- 
lique intelligence photographs. 
In el dentally, he doesn’t have to 
focus- bis camera, He is far enough 
away from the ground so that the 
camera has a fixed foeus. at infin- 
ity, except for infrared film where 
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Super-Flexible Air Hose 
Bends Without Kinking 




A 

a special focus is required, All he has to 
worry about is exposure and lens opening, 

Ag soon as the exposure is made, he takes 
the balder from the camera and immerses 
it a in the first section of the lank. He pulls 
tire slide up out of the holder so that it 
sticks above the tank and uses it as a han- 
dle to agitate the holder in the tank 50 that 
the negative is fully treated in line devel- 
oper for one minute, Replacing the slide, 
he removes the holder and transfers it to 
the second section of the tank, where it 
gets the same agitating process for IS sec- 
onds in a "stop bath" solution. The nega- 
tive then gets 75 seconds in the third tank, 
a "fixing- r solution, and a 5-second water 
rinse in the fourth tank. 

Incidentally, each section of the tank 
has a nonspill lid, so that the plane can do 
any ordinary maneuvers without spilling 
chemicals. The tank is jacketed in an in- 
sulation material one and one-half inches 
thick, which is electrically heated to a 
constant temperature of 75 degrees. 

After its rinse, the negative is quickly 
sponged off with a rubber squeegee, like 
those used by window washers, to remove 
extra moisture, and is then ready for print- 
ing, It is placed on the printer contact sur- 
face, and covered with ^ sheet of transpar- 
ent material, to keep the printing paper 
from getting wet. The sensitized paper is 
taken from a container and placed over 
the negative, and the lid is brought down 
to make the exposure. 

To the trained photographer there is 
nothing unusual about this procedure, but 
it must be remembered that the qi.iick- 
work photographer has his arms thrust 
into that black zipper bag, and is doing 
every Lhing blindly— with his laboratory 
moving at 300 miles per hour. 

As scan, as the print is exposed, the pa- 
per is placed in a holder similar to that 
uged for the film,, and is speeded through 
thu same four processes of developing, 
stopping, fixing, and rinsing, * 

It requires a total of two minute^ 35 
seconds to process the film, 30 seconds 
move to squeegee it, and from 5 to 10 sec- 
onds for printing. Now it lakes 20 seconds 
to develop the print, 20 seconds for stop 
'bath, la seconds for fixing, and 5 seconds 
for rinse. The time totals 4 minutes and 
15 seconds! Wright Field officials have 
clocked the complete process many times 
in under 5 minutes. 

{Continued In page 164) 



So flexible is a new lightweight air hase^^-^ 

that the half-inch size can be bent to 1 , 

tlu/ee-hich radius without collapsing or ^ 
kinking and. shutting off the air supply. 
Designed for use with pneumatic taala 
where minimum weight and ease of han- 
dling are desirable, the hose will stand 
working pressures of SO to 125 pounds. It 
is made of oil-resistant rubber. 

*jos 

Clamp Holds Shoe of Any Size 
In Firm Grip for Polishing 

Shoes of all sizes from a child’s oxford to 
military riding boots can be held in a port- 
able clamp that facilitates polishing, A 
bracket Is supplied for fastening the clamp 
permanently to the wall The clamps are 
adjustable quickly to a sole of any size or 
shape, and the rear elamp is tightened with 
a small crank. 




NOVEMBER, 1941 




i?r> 

Gun Cage Is Ready for Breaks on Lion Farm 




movie lion, enjoy basking; in its 
warmth on a cloudy day, The over- 
sized lamp is also used when one of 
the liens get a shampoo. Out on 
the grounds of the horn is the wire 
gun cage, Just big enough for two 
trainers and their rides- It is ready 
for instant use if a lion should 
break loose into the open farm. 

if e ll*ii UtBdld ye an a rampagt. iiera'i 
h*w th* i-ip*iwt*n ga inla action 






f Aladdin of the moviei lakci on ar>tfi- 
Chat Eurt bath from th □ ullrovrolol lamp 

Sun lumps and gun eases 
two of the necessities of life on a 
lion farm. Lions are just US apt 
to catch coM in rainy weather as 
are human beings. SO the sun 
lamp has been installed at Gay’s 
Lion Farm in El Monte, Calif.. — 
and big fellows like^laddin, the 

' W 



Childs Track-Laying Tank Climbs Over Small Obstacles 




TpgrgOnr ccm tfriw* fhH Wy WP* ifm-N Jn blihikriuD, fgihten 



Children can imitate “panzer” 
warfare with a new toy tank of 
the track type that packs dummy 
guns and can crawl over ditches 
or small obstacles, and can be 
steered in a complete circle with- 
in a small space. Operated either 
by hand or small gasoline engine, 
the tank is large enough to hold 
the average size youngster. The 
power model runs at a fair rate of 
speed and, according to the manu- 
facturer, five cents' worth oF gas- 
oline will last four days. 

Tv 12 . — 

Tornadoes Given Blaine 

For Hurricane Damage 



The destructive force of a hur- f 
ricane is laid to a series of torna-^ 
does that accompanies every 
vere tropical storm, in a theory^ 
advanced by the Kcv. EuIogKJV 
V azquez of the J esuit Co llege oF^ 
Cien fUejftiK, Cuba. Th is contest-^ 
tion k based on obsciwatinns thpt f- 
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indicate the presence of whirl- 
winds, varying widely in si?, i? and 
intensity, when hurricanes strike, 
In the path of one hurricane trees 
were twisted spirally, the usual 
result- of tornado winds. The 
winds in a hurricane are intermit- 
tent, comparatively calm periods 
following dangerous gusts, and 
the wind changes direction quick- 
ly. Observers also told of ground 
beina drenched by salt water, 
which Father Vazquez stak'd was 
probably sucked up from the sea 
by tornadoes. To support the the- 
ory further, a graph was produced 
showing a rapid fluctuation of- 
barometric pressure during the 
passage of n major Cuban storm. 
It was reasoned that sudden drops 
in the barometer were Caused by 
successive waves ok tornadoes. 

— i~ 7 : t : 

Bomb N ose Pom ting t o Sky 
Is an Air Raid Shelter 

When the siren shrills its alarm 
for a practice air raid In the Dutch 
East Indies, the natives run to- 
wartf what "appears to be the nose 
of a gigantic bomb, pointed sky- 
ward. In reality it- is a spacious 
air-raid shelter o£ a new type, its 
curved roof designed to let bombs 
bounce or slide oJf harmlessly, 



Wooden Tower Guards Antenna 
Of Tele vision Station 



Initialling ihe laddarClb* unlFnna in pht wepsh^rprW hoir*# /J F 

I JU- ^ A -• 

To guard the antenna of teneral Electric's tele- 
vision station, W2XB, from~rain, gleet and snow, a “t" 
special -wooden house has been built atop the 12&-, 
foot tower Dn the studio grounds at Schenectady, 

N. Y. The ladder like antenna it- 
self Is made of brass tubing and 
copper bars. From it the televi- 
sion waves will be relayed to the 
transmitting station 12 miles away 
in the Heldsrberg mountains. The 
weatherproof boK protecting the 
antenna is 13 feet tall, four feet" 
squa^ c j 

Plastics to Replace Metal 
In 1942 Refrigerators 
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There will be more than 50 plas- 
tic parts in your 1942 electric 
refrigerator, a survey of manu- 
facturers’ plans indicates. The 
average 1941 refrigerator has 39 
plastic parts, and more will be 
used next year as the industry 
seeks to reduce the amount o£ 
metal required, , , 
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Soldier "Hikes* on Treadmill 
To Test Vitamin. Values 



machine rm the keys of which the operator 
strikes a syllable at a time much ns n pian- 
ist strikes chords. Called a “syllabic type- 
writer^ by its inventor,, the portable ma- 
chine operates quietly and employs no 
code, using only letters of the English 
alphabet and spelling the syllables as they 
sound. For instance, in 13 strokes the name 
and address of the president would be 
written thus: FRANK LIN D KQ ZE 
VELT WASH TNG TON DC HYD PARK 



NY, Vowels usually appear as in normal 
spelling except that the silent ones are 
omitted. Spacing between words Is auto- 
matic and does not require an extra oper- 
ating stroke. The words are recorded one 
after another on a narrow strip of paper 
and arc easily read. 

S A. i 



Lawn Edger Propelled by Handle 
Cuts Under Foot-Pressure 



Eliminating the necessity of hearing 
down with the hands, a new- typo lawn 
edger may be operated without getting 



Soldier waiting treadmill ( 0 - tell effect ef vLttmiini 



To help determine the Value ot adding 
vitamin concentrates to army fare, one 
soldier marched the equivalent of untold 
jniles on a treadmill at Unive rsity of Min.- _ . 
nesota. Before each Jong “hike” which 
lasted IV 2 hours, he was dosed with Vita- 
min pills. Electrodes stropped to his chest 
Recorded, heart action, aJ .-wt.*' -• 

. u I ' ' 

Speed Writer Types Syllables 
In. a Single Stroke 

I ~ J Legibility of typewriting and the speed 
< j " of stenography are combined in a writing 




Fail typing machine- wrirn-i □ syllable af P Time 




Garden** ilandi an edg&r «nd pr«f>el* ii with handle 



blistered hands and aching back muscles. 
Adequate pressure for cutting is obtained 
by standing on a little wooden rest-. To 
propel it you pump the handle up and 
down and thus, through a gear aiTang-e- 
ment, a friction wheel that rests on the 
concrete at the edge of the lawn is turned 
and provides traction. 
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""I^IIIRTY feel below the surface 
* the two underwater men were 
swimming leisurely along the edge 
of the brown kelp forest. Sudden- 
ly one of them sighted a red Gari- 
baldi perch and with a kick of his 
swim fins he was oIT in pursuit. 
The perch dived for the bottom, 
moving frantically in a desperate 
effort to avoid Ibis strange Invader 
of its clement. But with a flick 
of the spear the fish was captured 
and Lhe two divert rose to the top 
with their quarry. 

These underwater adventurers 
belong to a small group which lias 
learned to live beneath the sur- 
face for minutes at a time. Com- 
posed of export swimmers and 
divers, the group engages in skin 
diving, so-called because only 
bathing trunks and water glasses 
are worn instead of deep sea div- 
ing outfits. Its members bunt sea 
animals in their native element, 
on equal terms. 

The sport is a hardy one wiling 
for plenty of courage and endur- 
ance. Along the coast of southern 
California no more than 50 life 
guards and expert swimmers 
practice it. 

In spite of the beauty of the sea, 
danger harks in the shadow of 
each rock and behind every dump 
of kelp. Once when Scarle Ben- 
nett was striking abaloncs from a 
rock, twenty feet down, his short 
iron glanced from the back of a 
shellfish and jammed sideways in 
a rocky hole, Bennett was trapped. 
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far the iron was tied tightly to bis 
wrist by a short length of stout 
pord, lie got down on his knees 
and reached in, trying to free the 
iron bar, It wouldn't budge. By 
that time he was desperately 
short of oxygen. But with a final 
surge of strength be wrenched at 
the bar and broke it free, then 
rose to the surface. To avoid that 
hazard, some divers now attach 
their irons to their wrists with 
rubber bands. Others wear 
sheath knives. 

Another diver, chasing a big 
lobster into an underwater cave, 
was slammed against the rocky 



roof by an unusual surge of wa- 
tev and knocked unconscious. 
Fortunately the wash of the sea 
drifted him back through the 
entrance and the air in his lungs 
Heated him up Id the surface 
where be paddled feebly until 
his companions pulled him into 
the skiff. 

Abalones, lobsters and a dozen 
varieties of fish are the game of 
the underwater swimmers. With 
his iron a diver can strike three 
Of four abalones from a rock. 
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HougUtOd Ralph ue-eorittg a da-sp-ica diving helm cl at he xlavti a 
aader water hunting trip. Note gloves protecting liix l.unJi 



±%x> 

gather the shellfish in 
the crook of an arm, and 
swim up to th e":-kir face. 

Lobsters are chased to 
their rocky lairs and 
pulled free. After dark 
they can be trailed along 
the sea bottom by the 
phosphorescent gleam of 
their eyes, Big lobsters 
up to 20 pounds in 
weight* too large to be 
taken ashore under the 
game laws, are brought 
to the surface fur in- 
spection but only after 
a struggle. Most fish 

are more curious than 
alarmed when swim- 
mers approach and are 
easily speared. 

Wrestling n six-foot 
dogfish under water is 
fun. to Houghton Ralph* 
one of the orlprnHTOrs of 
the sport. Grab a dogfish by the tail and 
he immediately turns* his great tooth-lined 
mouth opened for a slashing bite. A strong 
yank on his tail straightens him out. Than 
he tries again.. Once a diver grabs one he 
must hang on and wear the dogfish down, 
before letting him. go, Ralph’s seal-like 
ability under water has helped him in ma- 
rine salvage work and more recently has 



brought him contracts from motion picture 
studios. He has appeared in a number of 
pictures* both as a “skin diver” and as a 
deep sea diver. 

Spearing a shark larger than a dogfish 
under water is like stabbing a piece of 
lightning* and the divers do it for sport. 
They use a lily iron that is attached to the 
{Continued tn page 170} 



Diver haxlftning fan mailt that givit hint, wide 
utfion whil* xwinuntng vnd*r wOl$r 



Ufchrtt, tabolane and xheaf at fan 
corat brought up by □ »k*n diver 
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’’Flying Mushroom” Planned as Aerial Pillbox 



Tli& drawing shows '"■filying mushr-Gami-" Propping bombers in trailing wirax and gunfire, sectional view in- 
dicating how air Is drawn in, than blown aver wing lurfacp, RighP, working modal cf BD-hp. rclary -engine 



Propellerless aerial gun turret? that 
could fly straight up at 70 ini leti an hour 
are proposed by a California aircraft ln- 
Jienter as tt navel means of air defense. 
Already his “flying mushrooms” have 
proved satisfactory in scale- model form 
and a full-scale demonstration is being 
planned. The tup of the '’rtruahioturl 15 is a 
circular wing, its outer circumference the 
thin “trailing 15 edge. The ’^loading” edge 
surrounds a central hole, a conical pit into 
which air is drawn down by powerful 
blowers and then discharged radially Over 
the Upper surface of the wing. This creates 
lift just as it is created in a conventional 



airplane, Movable control vanes on the 
wing surface would prevent, the craft from 
spinning and would facilitate maneuvering 

it. By proper manipulation iL could be 
made to travel horizontally , as well as ver- 
tically, dodging attacking aircraft. The 
stem of the “mushroom 55 would house a 
crew of three or four men and a battery of 
37-millimeter or even larger guns, firing at 
the enemy through portholes in the ar- 
mored wall. Efficiency claimed for the de- 
sign is so high that an ordinary automobile 
engine could power the blower to lift the 
loaded aerial gun turret and it* crew. For 
even higher efficiency the inventor, Charles 
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Speed and Energy of Golf Balls 

company at Burbank, 



Calif., h as _d e 5 j _eji an 

air-cooled rotary engine 
with but three moving 
parts, the opposed pistons 
being connected rigidly 
by means of a Scotch 
yoke. The engine weighs 
5 bo lit one pound, per 
horsepower. Each cylin- 
der has a pre-compres- 
sion compartment where 
the fuel charge is com- 
pressed, similar to the op- 
eration of a displacement - 
type supercharger. The 
design is said to be prac- 
tical up to 150-horse- 
power, above which the 
moving moss becomes 
unwieldy, A swarm of 
“flying mushrooms^' could 
bo shot into the air at the 
moment, an air raid alarm 
iri is given, to flood the sky 
above any fortress or de- 
^.fense factory with anti- 
** aircraft shells. Each tur- 
ret,, too, could suspend 
Wwires that would form a 
^dangerous fence against 
^he invading planes. Mr. 
^Roberts was an aerial 
junnr‘r in ,tllC world Wat’. 

j| ,£. <£ 3 1 



Measured in 15-Foot Tube 



Machine aula-anutienlly lees L-p golf boll and drives ll I hra-ugli t'-faal tub*, 
retarding its spa-ad, di-clancd- ability and alkar ^u&kliir*. 

To determine the carry mg or “distance" ability and many 
other qualities of various brands of golf balls, a new kind of 
driving course has been designed by Dr. Carl G. Anderso n 
of Armour Research Foundation, Chicago, at thc~5ehest d! 

U. S, Golf AssociatlonTTt is a self-contained machine that 
automatically ‘'tees up” and drives a golf ball through a 
1 ft -foot tube to a receiver which “absorbs 11 the energy of 
the ball, On its flight through the tube the hall's speed is 
also recorded. The purpose of the research is to limit the 
carrying qualities of future golf balls to about the maximum 
possessed by most first-grade^halls now on the market. / 

Y L f-i- - t*#Xr 
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^Moist Filter Screen in Open Window Cools Air in Room 

Fi'esh outside air, filtered through a brought into the room with a cooler and 
,, screen saturated with water, may be ventilator that Is Installed in the open win - 

; n 5 ■ ' dow. The window sash closes 

11 ] : . j ,‘i " against the top of the unit and a 

panel slides sidewise to fill any 
opening that may ho left. The fil- 
ter screen is moistened by two 
troughs, one above and one below 
it, which are kept partly filled with 
water or ice cubes. To spread the 
fresh air throughout the room the 
humidifier is supplied with an 
electric fan to be mounted inside 
the window, but if the owner 
chooses he may use his own fen, 
placing it as dose as possible to 
the filter screen. En winter months 
the unit can be placed within the 

Molile-rted Screen in window filters nir and fan distrthulei rt TOOIt! to humidify the atj\ 
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f linemen pulling □ JM- pair table f Equipping ihe mustiraomrn-g armed fortes and defense 

ai a pole an Camp Cutler reserve' industries has pul Ihc telephone makers io work ah lap 

lion during ft spppdy inshgllptipn |ph spaed. Hera a Wcslern Elnctm man adjusts a switchboard 



Without cm efficient network of communicaliDn lines, lire modern army, navy and air -forces and the 
civil and military industries behind ihem would be unable la function. To tie America's defense shruc- 
lure Into a snioosh op^rohiog unil, manufacturers are turning pul milss pf cabl« r vast qugn,hi1i$( *f *fhef 
•quipmtnl; telethon* eamptiniej are plowing new line* underground, luth ot the coble below, linking 
a llirjr munitions ploml al Vvilmroglon, III., willt Ihe Sell iylfeUtr Signal Co-rps unlit are being trained 
la keep cam municaf ions open from headquarters fa the army afield with mobile swi+cfibaard 5 




NOVEMBER, lPdl 



47 






_j Paint] ng a secret crushed rock compound 

over wire mesh, a California inventor hfl$ 
built a boat of rook 20 feet long. Other than 
the wire mesh, the boat has no reinforce- 
ments of any kind, nor were wood forms 
used. The sides are only a quarter inch 
thick. It took the inventor just forty hours 
to bring the boat to the stage Illustrated 
here, applying the material much like 
piaster. The boat weighs 1.150 pounds. 

burglar Alarm "Heara” Intruder* , 
- Fire Alarm '^Smel I s Jt Smoke 

Vibrations of an intruders steps and " 
vapors from burning objects operate two"" 
alarms invented recently in Switzerland, v 
In Case of the lire alarm, it is'eJiplmneidthn t 
parts of A burning object arc vaporized, ■ 
ne charged with electricity and mako 7 
structures of millions o! atoms 
float through the air, A small., 
amount of radium in the detector ionizes ' 1 , 
the air molecules and sets up a small elec- 
trical current. When the big clumps of- 
molecules corns along, this current Is 
greatly increased and sets off the warning 
signal. A little smoldering cotton or an 
OU.HCG Of burning wood, Wool nr paper 
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Gathering flowers in the garden Is made 
easier with a basket mounted, on a pointed 
cane. The cane can be stuck in the ground 
while you select and CUt the blossoms and 
fill the basket. 
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This in no lx stuck in the- ground while Hdwdtx ma 
gothcre-d. ih □ iiaikal remaining at convanitint height 
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Boat Built of Crushed Rock 
Painted Over Wire Mesh 



would be enough to cause an alarm in a 
medium-sized room. Yet the detector may 
be adjusted so no signal is sounded by the 
smoke of a few cigarettes or a cigar. The 
burglar alarm, operating like a miniature 
seismograph, responds only to vibrations 
ol very high frequency which travel short 
distances and may be set up by the force- 
ful opening of a door or window, or even 
by a person’s steps. Outside noises reach 
the instrument as low frequency vibra- 
tions, and it ia not tuned to these. The 
alarm contains a little ball hanging in a 
sealed glass tube. From the bottom of the 
ball a metal pin projects touching a wire 
ring, which completes an electrical circuit. 
Quick vibrations causa the bail to move, 
thus momentarily breaking the circuit, 
which operates a relay and sets off the 
alarm. The sensitivity of the alarm may be 
adjusted by varying the size of the ball. 

Pointed Catte Stuck in. the Barth 
Holds Cut-Flower Basket 
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Miniature Kitchen Helps Sell Remodeling Plan 

Before adopting any remodeling 
pkn for the kitchen yon can vis- 
ualize the effects of various 
changes by means u-f scale md-dcls. 

One manufacturer of jd^trical 
appliances fLirnishi?s - prospectLve 
customers with photographs of 
miniature kitchens embodying the 
new equipment planned. The pic- 
tures include even the tiny flower 
pots, skillets and other utensikj 
and as a final note of reality a view 
of the neighbor’s bouse is “dubbed 
in ,r the window of the ‘'preview” 
model kitchen. 



SuggeiFed □ quipme-rcr far n<w nr 
*Ud kitchen it! up in mnintLira tar o 

p A aj 

eC Q ff 

Sea Sled for Invasion Maneuvers Toboggans Into Water 

Sliding down inclined 
rails, a big Sea Sled 
its first dip in Atlantic 
waters in Massachusetts 
recently. Similar boat? '' 
have been used by the 

First Division of the U. S, ’ 
Army in making practice 
^invasion 11 landings along 
the coast. This new sled 
is being shipped to Can- 
ada to test its efficiency 
In comparison with craft 
in u?e by the British. 



S*a iFaJ designed for landing 
EtW&thjn Iroopt lIMe-l Jswrt Ihi 
tell* to tflkir if i- fir*! dip 



Stop-Motion Stroboscopic Viewer Tells Speed of Moving Machinery 




Small enough to he held in one hand, a 
spring-driven tachometer measures quick- 
ly the operating speed of machinery It ig 
a stroboscopic instrument. While holding 
the eyepiece to the eye, the housing is 
turned until the moving object appeals to 
stand still. Then a pointer on a scale out- 
side the housing shows the operating speed 
d£ the engine or machine. The Instrument 
can be used for measuring revolving, re- 
ciprocating and vibration motions, 

5 ijl tiring through ill* eyepia-EB, opiratDr lurni 
lh» homing unlil ill -a engine or nochirtt up- 
peon to h* itandlng ilill, Ihen read* dial 
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^ By Dr, Frederick C» Leonard 

Ex-Prcsiden1 and Edllor r Tti« tacitly fen- 1 

i+*artb or Meteorite! 

As told la Thome* £, SlimWn, Jr, 

/"’jNE of the most a we- inspiring and sci- 
entifically exciting experiences possi- 
ble for a human being ig tu be present when 
a meteorite strikes the ground. Entering 
the atmosphere at a speed of B to 4B miles 
per second, the visitor from space flares 
like a rocket and roars like a waterfall. 

If this rare experience is ever yourg, let 
me ask you to hurry over and pick up the 
meteorite. 

Don’t be alarmed. In spite of its spec- 
tacular exhibition, all you should find is a 
small rock, probably not too hot to handle. 
Its low temperature is easy to understand, 
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for the meteorite was far 
out in space in a region of 
intense cold only a few 
seconds before it landed 
nn earth. Ordinarily only 
a thin exterior layer be- 
comes- incandescent from 
friction with the atmos- 
phere and there is not 
time for this heat to pen- 
etrate into the interior. It 
may happen, even, that 
by the time you reach it 
rhe ‘'ball of fire" will be 
covered with frost. 

Only an infinitesimal 
fraction of the scores of 
millions of meteorites 
that are daily attracted 
into the earth’s atmos- 
phere reach the ground. 
Most of these celestial 
immigrants are probably 
nothing but specks of 
cosmic dust and so are 
entirely vaporised before 
they can land. Meteors, 
the so-called shooting 
stars, are the light phe- 
nomena produced by me- 



Weighing a tcuall ilr.ny mclcarila known ai 
□n Dirolil*. Typical ccmlilci are shown in 
frpnt af scald, thay tan list largely dF sili- 
fan- -and inaynesium avid ns 



I Dr. Lnonanf ejeamrnet iron meleerite weighing several hundred pounds 

Diagram, not drown >0 tcob, shows haw mclaorites Curve Toward earth 
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teorites as they plunge 
tlivou c+l the atmosph ere . 
Probably several hun- 
dred meteorites pci" year 
are large enough to reach 

the earth but only about 
a dozen are recovered be- 
cause most of the eaith’s 
surface is uninhabited, or 
covered with water. 

Once in a long time a 
stony meteorite bursts 
high in the air and we 
have one of the showers 
of stones that must have 
seemed supernatural to 
early man. The most re- 
cent such shower that is 
known occurred near 
Holbrook* Arizona* In 
1912. More than 14,0M 
fragments were collected 
alter the rain of rocks. 

Some tremendously 
heavy chunks of iron and 



from SPACE 



| The- loi-gaif mctEflrtfn found in fhh 

Iry, □ TS' :-ton discovery in Qfeqqiv" 



Belorminmoi fho rntgrirfi? pro^tn rliut of 
a t-idoi-il* hf rMnnt of jip n^a-dlai 
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"I" Air trawlers o-ver Arl-i-ohdi ms ih* Hstrtril* 
Cfnler c-pytH-ci fry ginnt nkltarila ilrikiii-g 'fro ear>fl 
+- The ''Gooin l&lii" tidgritD. wiHl a yardObk 
The tmall magikl attached if idclc ii uMd far 
j, picking up imdli melollic mafaorile* 

in which a living creature was 
I kilt. 

It must have taken a verita- 
I blc mountain o£ metal, falling 1 
I from the heavens, to gouge out 
i the great Meteorite Crater near 
’ Winslow, Arizona. This hole is 
more than three quarters of a 
j mile in diamet er and is aL pres- 

•HjjfH ent some 600 feet deep. Frog- 
ments gf meteorite lien hove 
I been found sis miles from the 
I crater and some people think 
the ma ill bod y of the meteoi j te, 
composed almost wholly of 
nlckelifergus iron, lies buried 
a few hundred feel below the 
crater. Thousands of dollars 
yfepSj have been spent in exploring 
for this valuable mass which, 
n however, has not yet been cor- 
Lai illy located, The conclusion 
^g£2| has been reached by some that 
^||Sj the meteorite exploded upon 
HHB impact and blew into countless 
fragments that scattered all 
-jJL around the crater, 
t '^•'-9 The largest meteorite that 

has been examined in detail is 
EC3 a Gft-ton block of iron in south- 
west Africa, discovered in 1921. 



stone have plunged out 
of the sky in past ages but 
there Es no authentic evi- 
dence that a person has 
ever been struck by a 
falling meteorite, A cow 
in Pennsylvania, injured 
by a small aerolite, is one 
of the lew cases known 



Below, liitttling Liur„ 
kd mfrt-dllic Hi-ettor-t 
ltiii wirh five - r ffdrfc- 
*cd|iH-i, which de recti 
iilddtn metab 
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"Peep” Is Slung in Canvas Hull 
And Floated Across Creek 



Peary brought back a 
36 Vz -ion iron meteorite 
from Greenland in 1B97. 

The largest meteorite 
found recently In the 
United States 15 the 2,573- 
pound Goose Lake sidcr- 
ite of Modoc County , Cal- 
ifornia, discovered by 
deer hunters in 1938, 

Meteorites are the only 
samples wo have of the 
extra-terrestrial uni- 
verse. One bit may be 
part of a disintegrated 
. comet, another a frag- 
ment of a dead world, and 
a third a bit of the pri- 
mordial nebula from 
. which the solar system 
may have evolved. 

The specimens fall into 
three classifications: sid- 
-crites, mainly iron mixed 
with 5 to 20 percent nick- 
el; siderolites, in which 
the metal is mixed with a 
' "roughly equal amount of 
stone and aerolites, most- 
ly stone, largely silicon 
and magnesium oxides. 

Seme contain black dia- 
mond, gold, and platinum. 

Farmers, stockmen, 

prospectors, hunters, Va- ^ ^“ration aennmg 

canonists all have good V 0 * ^ c ^ ourtJl Mo torized Div isio n floated one of the autos 1 
* Chances of finding me- inches oTwaf^-pjfipdt acTossTE^lream, and drove it 
teorites worth from a < u P lh e opposite bank. They spread the canvas in water near 
' dollar a pound up to their :fi lhe bank ***“ drivhlS ^ Vcp” on it, they pulled up 
^weight in gold If you find C0, ' neTS anc ^ edges and fastened them as in tying a pack-. * 

one, send it to me at Water m the canvas was then punrped out until the 

Department of Astrology, <*anvas “hull^Iisplaced enough water to float the vehicle, ^ ■ 

- — 



Using a square sedtioiuof canvas, soldiers can make an 
amphibian of their quarter-ton reconnaissance car, known 
^as a L 'pcep." In a demonstration at Fort Henning, Ga.. -yen 






jjepartment 01 4\su“oiugy p ; j 

University of California, f ^ 0 1 

Los Angeles, and I shall 



Jbe glad to examine if. But 
only one out of a hundred 



-^shelves fully charged there is a 



.or more specimens thaT^of 1 

people send in proves to S c ^ ar 'S e preserver that operates 



bo a meteorite, so I shall, 
list a few tests that may 
help you. 

Easiest to Tecognfr.e ari 
. the irregular “nuggets" oi 
iron called sidcrites; usu^ 
ally they have a deeply 



loutinuuusly at an extremely low 
"ate — about 100 milliamperes. This 
mros the customer a fresh bat- 
:ery. There is a small green light 
'hat fits over a pole, showing that 
-~-Oihe chargor is operating and at- 
^^iracling the attention of customers. 



pitted surface and are in- 
c rusted by a dark glossy 

I'Cfirtl'ir'iIJrtl It, ITS) 
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CTlie United States has more railway mileage than all 
South America, Africa, Asia and Australia combined. 



"S/ 



jtJ W-? 





/ f o Z foafjJjL-bV <j t 

Tree Surgeon in Gas Mask ^ P^l e 



Kills Grubs in Soil 



and blood "backs' 1 have been established 
but this method is slow and costly. The 
primary need in casts of shock and hem- 
orrhage, the Detroit physicians point out, 
is to replenish the volume of blood in the 
veins with a Buid having similar charac- 
teristics to the fluid part of the bloodt the 
red cells may not be needed, may even be 
undesirable. Tests on guinea pigs,, rabbits, 
dogs and on human patients showed that 
properly prepared pectin solutions have 
the right characteristics for transfusion 
and do not impair kidney and liver func- 
tions. Pectin is available abundantly at 
nominal cost and is not difficult to prepare* 
lor transfusions. Thus far it has been, used 
chiefly to ward off shock from surgical op^ 11 
eratinns in a small number of cases. 

hf — — 

Large ran Built in Smoker^ Stand 
Helps Ventilate Room > 

Driven by a noiseless, smooth-rutinlnW 
motor, an electric fan housed in a smoking 
stand stirs up a steady stream of air, 
ing \ r entiIation ta the center of the ]-oou 
wherever it may he needed. There is 
noticeable vibration and the fan docs 
interfere with cigarette ashes- Sev( 
speeds provide control of the fan, 






Mnsktd tw pro+mt hirastlf 

alar works □ plunger sending fumigant into ioil 

Scientists and tgge surgeons recently 
watched demonstrations of the latest tech- 
niques in the care of shade trees and orna- 
mental shrubs, one- of these methods being 
an experimental process for killing grubs 
in the earth. The demonstrator used a 
hand-operated fumigator, shooting a poi- 
son gas into the ground. For his own pro- 
tection he ware a gas mask and protective 
coat and gloves. 

^ l *Blood‘ * Transfusion of Pectin. 
Prevents Surgical Shock 

Transfusions of pectin — that old standby 
of the housewife in jelly-making — soon 
may be saving lives of soldiers dying from 
shock of battle wounds or of civilians 
stricken by surgical shock, YL Hart- 

man and bis a 7.50 cl a teg aUf-B^ir^ Ford Hos- 
pital in Detroit have found pectin solutions 
a satisfactory substitute for human blood 
in conditions of shock. Dried human blood 



Electric fern inOuiifeJ krld* if(inii| (H iSiewn 

by infet, help] terp room mr lr crnnilanr c ire u la Ha n 
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Antitank Gun Rolls in Armored "Blitz Wagon” J«*<. 




Antitank gun and crew ride in Ihe pro- 
tection of armored walls in a fast “blit? 
wagon” designed by Maj, Howard P. John- 
son and submitted to the U- S. Army. The 
37 “■millimeter gun can be fired from the 
car when its hack is let down, or can be 
wheeled down the back and rolled into 
action. These guns are normally hauled by 
trucks, but the new car gives more shelter 
to the crew and can. travel faster with more 
stability. Besides the antitank weapon , the 
“blitz wagon” carries four machine guns 
fid has porthole!? for rifles. 

L% 5H 

Self- Sea ling Hose for Airplanes 
Guards Fuel From Bullets 

Bullet-sealing hose has been developed 
J to protect America’s warplanes from 
J. “bleeding to death" from bullet wounds in 
^<3Uel lines. The new hose, announced by 
3 the B r F, Goodrich Co., i s an outgrowth of 
the seif-sealing fuel taffks already in Use. 
Despite numerous punctures from liigh- 
^ caliber machine ..gun bullets, the sealing 
3 member in iduyTiose prevents fuel leaks 
S es r en underlu » IS pounds pressure. The 
\ hose- wa]Ms less than Sin inch thick and is 
ltb4 different diameters. 



Mural Pairiftei With Air Brush Resists Rain and Sun Rays 




New and striking effects have been pro- 
duced by using lacquer applied with an air 
brush Ln painting a mural of futuristic de- 
sign for the Fisher Body display in the 
General Moto rs Parade of Progress. Lac- 
quer givesThFscene^brilliancFahd bleu cl- 



ot her means. Being Identical with the fin- 
ish of an automobile, it-wlll similarly with- 
stand punishment by rain and sunshine, 
and it may he cleaned like the body of a 
car. The scene is 14 feet long and 35 inches 
high, painted on ordinary plyhoard, ft is 
believed lo he the largest mural of its kind 
ever done entirely With 
lacquer and air brush, 
and its successful com- 
pletion may lead to new 
methods in the produc- 
tion of murals, particu- 
larly for outdoor work. 



Paintad with lacquer applied by air bruih, this mural rx irrrnffflclrd by rain 
or xunxhrne and may b* washed wirh wala-r like- ora auto mobile' body 
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([There are 1,975 “trailer 
cities" in the United 
States, and one leading 
authority on sociology 
estimates that 15 percent 
of the population will 
choose trailer homes in a 
generation. 
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5 Itcrl'diDii ge artiif lifts half dollar 
aFt*r cci^ivhing ll bad to cuifcnmflf, 
iet««iilhs (It* ep*Tpiien with bill t 



On* plcl([»(l<«t mad* hi* dog DU ntcamplica, leaching llha animal tft 
tang I* bis victim in I he kash whlk Ihc mailer lifted Fhe walM 



"OOLICE Taee down to the depot, to In- 
* vestigate a robbery. 

'‘I paid the cab driver from my wallet," 
the victim explains. “Turned to hurry to 
the train, and bumped into a man. When 
I reached for my tickets, they and the wal- 
let were gone. He must have got them — 
but I don't see how.” 

“It was a cinch for any 
pickpocket,” says the officer. 

His voice ig grim, for he is 
thinking of tin? steady in- 
crease in losses to racketeers, 
petty thieves, and the like. 

The big rackets are broken 
up, leaving the men who once 
worked them "unemployed.” 

So they have gone in "’busi- 
ness” for themselves at small 
crimes, pocket picking, shop- 
lifting, purse snatching, 
check raising, and petty con- 
fidence games, 



Tli esc rackets are highly 
unprofitable, for effective 
are modern police investiga- 
tion methods that am un- 
solved crime of the "bunko” 
category is a rarity. A stray 
hair, a bit of fingernail, the 
imprint of a shoe or tire, is 
often sufficient to run down 
the perpetrator and obtain a 
conviction. But that is Hi tie 
consolation to Lhe victim. 

Any place where people 
with money gather in crowds 
is good hunting for the pick- 
pocket, Depots, race tracks, 
fairs, theaters, and sporting 
events teem with thBih. It always helps if 
he can bump Into a victim, diverting his 
attention and in crowded places, jostling 
usually is unnoticed. 

However, just because you are not in a 
crowd does not mean you are free from 
the pickpocket menace. One recently ap- 
prehended bad trained his dog to approach 
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Luff carelessly beside he-r an a lipping seat, Ihe woman's 
purse is an easy priic -far the Iliia-F riic, tltin g under Ihn ihdI 



ShopMftflr llndr* a paitogr with fato bel- 
tom aver parcel an counter la hide iHnfl 



strangers, wagging anti fawnitlg. When the 
stranger stooped to pet him,, the dog ’would 
circle, ’winding his leash around the man's 
legs- While the dog's pickpocket master 
and the victim were laughing good-natur- 
edly and untangling the leash — goodbye 
watch, wallet, and valuables, 

It is astonishing to the average person 
how stealthily pickpockets work. A man's 
pockets can be picked clean, and he will 
swear he has lost nothing, A woman's 
purse ean be opened and rifled while she 
waits for a bus, or walks through a store, 
But if certain rules are observed, you can 
make the pickpocket’s job so difficult he is 
not likely to risk it. First rule is never to 
carry a wallet anywhere except In an in- 
side coat pocket, with, the coat buttoned. 
Loose, dapping clothes make packet pick- 
ing easy, and valuables in trousers pockets 
or outside coat pockets can be lifted even 
by crude operators. The wallet inside the 
coat presents a problem that requires two 
hands; the pickpocket must lift the lapel 
with Dne hand, and reach inside with the 



other, nr he must Ask alarming you with 
the pressure of his hand inside your coat. 
A button or zipper on Lfoe inside pocket 
affords even better protection. Clever 
pickpockets can get them open, but few try, 
Many men drape watch chains across 
their vests, running them through a but- 
tonhole Cn route, and think they have p]"0- 
tfiction for their timepieces. A clever 
pickpocket can slit that buttonhole with a 
razor-sharp knife, and he gone with watch, 
chain, and all. The safe way to carry a 
pocket, watch is to have a special button- 
hole worked inside the vest pocket, into 
which the bar or ring at the end of the 
chain can be looped. Fair protection is ob- 
tained hy wrapping the chain once about 
a vest button. Pickpockets can unwrap it 
deftly, but it is usually so unexpected they 
give a tug which betrays them. 

Another slick -handed robber is the 
shortchange artist. Fallacious is the be- 
lief you need only watch as change is 
counted. Count it yourself, 

One apprehended shortchanger cheer- 
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fully admitted he had heed a magician. 

U I can make more money behind a coun- 
ter than in front of an audience,” he told 
police. "-The public Wants to be robbed/' 

His best trick was lo count silver into 
the victim's hand, them screen it with bilk 
while tils dexterous fingers flipped a coin 
back into his sleeve. Another was to count 
three or four ane-dollar bills over and 
aver. Using such clover sleight of hand 
that the victim would swear he had from 
five to twenty dollars. This was easy when 
the victim was accepting change in one 
hand, while the other was loaded with 
packages. 

Shoplifting wag once profitable, and is 
still practiced somewhat, but police and 
department store associations have prac- 
tically obliterated the professionals. How- 
ever. a first cousin of this racket, called 
“houselifting" relieves many innocent 
persona of their valuables. Houselifters 
cornu lo the- door, l L c prr_ L sen Ling themselves 
as agents of a reputable concern. Look 
well at their credentials before you let 
them in. Even then be careful. Creden- 
tials can be forged or stolen. If they are 
carrying any bundles, insist hospitably 
that you take them. Put them out of 
reach. FavoriLe tool of the houselifte-r Is 
an innocent looking package that has a 
false boLtom 01" trick door into which can 
be slipped a purge, an art object, china, 
or silver. 

Many of them have secret pouches about 
then’ persona, into which they can put id- 
most anything but a grand piano. So keep 
your eye on strangers In your house. You 



T A bull™ on the intide (Ml packet, where the 
wallet and vplupbtoi should alwayt be kept, 
pilFtfing tar tas rlitky tar thn avnrnge pkkpatke! 
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will he far mere likely to pass the family 
silver along to your grandchildren. 

Another ho use-ta -house swindler is the 
fake fur salesman. He asks a price that 
\vould be very low for a fine fur, but is 
sheer robbery for his worthless product 
How can good furs be told from had? Only 
experts can be certain, but there are e i few 
tests which may reveal the worst fakes. 
Examine the armpits for signs of wear and 
perspiration. These indicate used garments ' 
which may have been stolen. Rub the 
fur the wrong way. If you can see the 
hide, it. is inferior. The hairs should be 
lung, distinct, and silky. Rub a small area 
vigorously with your knuckles. A pour fur 
will wear down, leaving a bald spot, A 
good one will stand the lost without dam- 
age, If these tests are passed, and you are 
interested, get the appraisal of an expert. 

One type of fake fur Salesman has been 
cashing in, handsomely of late. He is the 
“war importer/ 1 who approaches with a 
fur he confidentially explains is inexpen- 
sive because it is smuggled, and adds that 
the government is winking at smuggling . 
from Canada to build England's war cred- 
its. Never buy such a garment! If it is 
really smuggled, the government was not a 
party to the smuggling, but you as the pur- 
chaser would be. If it is a fake, as is mnre\ 
likely, you will be robbed. 

Your duty in a case like this is not sim- 
ply to protect yourself, but to aid your law 
enforcement officers in bringing the crim- 
inal to justice. Give no indication that you 
suspect him,. Pretend to be interested, but 
tell him to come back Inter, when you will 
have the money, or will have consulted 
another member of your family. Then 
have the police waiting. 

Strangely, one of the most effective rack- 
ets so far as escape goes, is not clever, but 
SLrong-arm. This is purse snatching, and 
as high as 15 percent of these oases go un- 
solved, 

A woman should never take chances 
with her purse. It should never 
to dangle, but carried 
the strap wound as high 
as possible. This not only 
difficult, but it prevents having her pui’se 
'picked. But of aU the persons who make 
themselves easy marks for criminals, the 
thieves 1 delight is the woman who puts 
purse on the vacant theater seat beside 
There are crooks who do nothing but haunt 

{Conltnu»d lg page 174 ) 



Motorless Autos in Europe 
Are Drawn by Horse 



Kori*-dr(lwrt Guto is lightened by iwtSWJ fwttl ienT 



Automobiles are no longer “horseless 
carriages 11 in German- occupied Paris, 
With no gasoline to feed their enginesT" 
some Frenchmen have cut off the front 
sections of their autos to lighten them so a 
horse can be hitched where the engine had 
been. The driver perches himself in a 
dickey scat atop the two- wheel vehicle. 

* 17 -* 



Detector TuneS'In on Termites 



Termites, nibbling silently inside wood- 
en beams of a building, no longer can keep 
their destructive work secret because now 
they can be made to broadcast the inaudi- 
ble sounds So man may hear them. Picked 
up by a special microphone detector which 
is pressed against infested wood, the sound 
of crunching IB amplified thousands of 
times into a noise similar to that of rku 
falling on a piece of paper. 



Rpdio dE-rcctor amplifier 
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Lawn Table With Wheels 
Rolls Like Wheelbarrow 



. 5/7 f / /, 

by a wing-nut clamp. Hours of work may* 
be shortened to minutes, especially where ^ 
time ia consumed, in raising find shifting j 
ladders and scaffolds. The holder is useful '■ 
also fur painting floors without stooping. 

Plastics Made of Sugar Cane 
Form Basts of New Industry 

Discovery that a plastic material with ,, 
highly superior qualities can be made from^ 
bagasse, die refuse of sugar cane, promSi 
ises the development of a now industry, 
STSuflar. in fact, may become the by-product 
and cane plastics the most valuable producf^) 
the L mplcid p lantations. A pilot plant JiL— ^ 
has already turneefout quand^ 

■ ties of the plastic material which proved r>' 

: .unbreakable in bard use, stood bending 
strains of 1S.UOO pounds, was a non-con- v. — ■ 
ductor of heat and electricity, and acid^ L , 
resistant. Sheets con be welded together ' 
the resulting blocks machined lifcev,^. 

: '■ i i.sible products include automo- X \ 
bik bodies and airplane wings, roofing p 

Aval's, gun stocks and telegraph- 

iw-* 



Twd whfth of un« e-rtd rputt iGwrt table raty ft? 

lit * a wh-Mlbetfow to □ ihady or rn«r* pMawirW tpel 



<0 



Easy to move from one place to another, 
an outdoor picnic table has two strong solid 
wheels at one end so it may be pushed like 
a wheelbarrow to a shady or more pleasant 
spot. Strongly made, it is suitable as a 
piece of furniture for the home garden or 
for use in parks, summer comps and other 
outdoor eating places, 

Tn / 

Extension Holder for Paintbrush 




Rencbpft Difficult Places 

" jL | ; r 



places that are 
awkward and dlf- 
lictdt to reach is 
j made easier with 
■ an extension 
brush holder that 
adjusts to any an- 
gle. Handles of 
- any length, ta- 
pered to fit the 
socket, can be 

screwed to the 
r holder, while the 
brush is gripped 



&} 




Lenses for Huorc&ctie Lamps 
p „ Spread Light as Desired 

*EfrUer Control of fluorescent lighting in 
the homo is provided by lenses that slip 
over the lamp and permit the beams to be 
focused for specific purposes. They 
made in three designs. One lens 
mal, uniformly spaced lighting in rooms 
average height; another permits confirm 



Lem parmiti b-ctler cartml af fluDrnitcnl lighting 

l4U^d^^ Q ^ lcs I 



i&Alte x. 




ti or- 



focusing at the point where' accentuated 
illumination is desired, and the third type 
i_s for lighting vertical surfaces and is suit- 
able for rooms with low ceilings where the 
units m %y be spaced widely. 




Jack Rabbits Taste-Test Grasses 
For Western Cattle Ranges 

Western cattlemen have found a use for 
jack rabbits — for a few of them, at least. 
It happens that the grasses jack rabbits 
prefer are also the favorite diet of cattle. 
So federal agronomists] at Mandan, N. D., 
arc using jack-rabbits as “taste testers" for 
now breeds of grass they mv dev <'U>;ii ug 
It would be impractical to seed wide ranges 
to trial breeds of grass for the cattle to 
taste for themselves, so small plots are 
planted and the rabbits turned in to see 
whether they find the diet palatab le, 



7Zuj 

Pushbutton Electric Flour Sifter 
Leaves Hand Free to Stir 




Flour is aerated three times by an elec- 
tric sifter that is operated by a pushbutton, 
leaving one hand free for stirring the bat- 
ter, It is aerated first when passing through 
slots in cone-shaped discs, again when 
tossed up from the sieve by vibration, and 
h third! time when the flour drops through 
the sieve. A container full of flout' can be 



Tfau can Jlir borttf wMh on* hand □pcjatai lifter 



Poison Sprayed on Hot Plate 
Vaporizes to Kill Insects 




Inarcricide is vaporized when sprayed on huh plats 



Death in ei new form has been invented. 
for flies and mosquitoes, cockroaches andi^ 
other common household pests. Instead of 
using the two insecticides, pyrethrum. and 



rottnonc, as sprays or dusts, they are con- 
verted into a powerful fumigant by spray- j 

Ing them against a hot plate. The best . _ H 
fumigants previously used were dangerous . j 
to man, hut pyrethrum and rotenone arc ^ 

harmless to use but deadly to insects. As ~~7 * 

fumigants, too, they penetrate cracks, fur- _ Jj 
allure and ruga where Snaeuts might escape 
an ordinary spray. The apparatus used is * 
a specially constructed cup that revolves, ^ 
breaking up the pyrethrum or rotenone -4 
solution into minute parti dea which are 
then distributed over a hut plate, to rise in 
a thick fog. This method has successfully 
passed preliminary tests by the U. S. De- 
partment o£ Agriculture. 



£S l:ii ind ex, on p.e 4 - A, to find where to buy 
articles described in this magazine. Say 
You Saw It in Popular Mechanics, 
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WAR PLANES 6n the 




production 
t h o d s,, including 
rail canyey- 
can structian by 
sections inslead 
of building a hftltw 
shell and filling it with 
instruments, wiling and 
have bean 

l(ie mifilary 
speeding 
up work and hvcrecii- 
ng output. At the 
^hsuglas Aircraft Cam*. 
peity,uwelu<tl04 5f a 1 - 
fcicti bumbers Pnd nigh! 

has been “rip 
year by these 
methods, although ern- 
fflnvinHr.r Hoi increased 
only TO percent 



f lino af fuselages receiving finishing touches. 
The man work ul permanent Italians and at timed 
intervals. Ci buEl rings and tpih fuselage is mound 
to I he pne*t thflbrt where 1h« ntw Crew repeats 
the praCeSS it bad just finished an !he lost *ne. 
Tli* lyslem includes a SOO foat conveyor Hraclk an 
which wing stubs are finished, Caruplele la- Fual 

hanki, ti-tglneh folracling gear and wheels 



fa-alerials mutt be delivered la each assembly 
Italian an ihe canvcya-r line an a clacked schedule 
to keep the line moving smoothly. bare a stack- 
man is colJecting a fult set af hydra el ic cpnlraF 
tubing f:> r ane-thnr group of v/urlj Irdi Ihcsr will 
came (Jbwn Ihe line wbhin a shaH time. ballam, 
right, ccirbirreiars, eaherust manifalds and mag 
netas are installed an engines, then fhpy art) 
wheeled fa waiting p'ancs and haislpd Inle place 
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PRODUCTION LINE 




■*— Fuielogei are built in Iu/hj 
pnrrs, cadi ii-de being finished 
as- □ separate ynil r Gamplele la 
wiring,, control wires -and anna 
mant, Then ihe iwa sides arc 
faiterted la-get her to farm □ 
carvpiel? Fuselage and the- can- 
ntuzlk-isi ciri» inode. Here- me- 
ehenie* i»i*h the assembly 



T Riveter intldt telrtiCloble 

whord housing; this gives some 
pde-P of Ihe war plane's slic- 

The planes rail an wheels all — t 
the way through the factory,, 
from the time the different 
units take shape an th-s jig-s, 
Here a no so taction it being 
finished In move to arathcr 
station wJnsrij transparent win- 
dows will be installed 



Kase scclMsni, il.lt * n wheels.., are shown 
in (he Paugtas factory in reodiootsi far 
pointing. The window material Es covered 
wiih paper io knap It tlvnn during the 
painting process. Am-mb-lles do nel stop 
far painting,, but il.de clang their tracks 
through air-con i.lillantd paml shops built 
over the QHtrtlbly line. Here painter* in 
masks pie Spray guns irt conio-uflorjii-g 
each ship as it ycn-i, by 
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pfi.<5L U 7 yG"K. J y>- 

holdur it ^tuoutiibit* for 



\r-t4A 
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10 Work. at hand, 



a clamp aria set screw gripping the blade 
at the point desired. The projecting blade 
will go into a quarter-inch opening. 

lift 

Tire'Tread Grip of Drive Belt 
Has Greater Pulling Power 

Greater pulling 
power on a flat 
pulley surface is 
achieved in a new 
drive belt that ha? 
a lire- tread grip. 

Its cogs make the 
belt highly flexi- 
ble and provide a 
maximum contact 
are and longer life 
tinder high-speed 

7?-« — 

Transformer for Auto or Truck 

Improves 



£pf 

Hobbyist’s Binocular Loupe 
Magnifies Small Objects 



H**shlitg s difficult plow* vrilh *xien$Ebl* hutfe idw 



How trn ntf armti may b« imlnlliid an hop at ditlrib- 
Utar up car of Irudk. 

Designed to give smoother performance 
and to pep up the engine, a high-frequency 
transformer for the auto or truck may be 
installed easily in vehicles using either six 
or twelve- volt ignition systems. The dc^ _ . 
vice, which fits on the distributor, develops 
high frequency alternating current. Itg^Tji 
makers claim that its use results in longer 1-, 
life for points, absence of fouling in spark — 
plugs and in more positive starting. 



0TSec index. -page 4- A, to find where to buy 
articles described in this magazine. Say 
You Saw It in Popular Mechanics, 



Stamp collectors and other hobbyists or *■ 
workers who habitually do close reading 
or inspection of small objects will be aided^ 
r “by a binocular loupe now available. Its 
^ special lenses magnify the object and pre- ' 
v vent eyestrain. 

v l (o 7 0 

Hack Saw in Adjustable Holder 
Slides Out for Keyhole Use 

J j Sliding in a slotted steel rod, a hack saw 
-•Vcan be projected as much as four and one- 
■ , ^half inches beyond its holder for use in 
keyholes and other small crevices. The 
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Invasion Barge Lands Tanks and Motorcyclists 





Preparing lor the even- 
tuality of an invasion of 
continental Europe, the 
British are making prac- 
tice landings of their 
“panzer” equipment on 
the Sc ottish s hore usitig 
huge barges that carry 
tanks and troops, motor- 
cyclists and Bren gun 
carriers. The barges are 
driven ashore, then let 
dawn their forward walls 
which become ramps for 
landing the tanks. Simi- 
lar armored barges were 
used in the British sortie 
into the Gennan- occu- 
pied Lofoten Islands. & 






Forward wall of ilia "'invsiSen bargo 1 " drop! d*wn 
□ nd kh« bnriih light t-nnfct trnd molarcyclti roll as-horn 



Indoor Tennis fop One or Two Played on Folding 



Features of table tennis 
squash are combined in a new 
door game played on a 
table that folds into a 
ease. Like squash, the uan is 
bounced off a backboard, and this 
feature makes it possible for ei- 
ther one or two persons to play. 
Regular table tennis halls and 
paddles are used, but the table 
takes up only one-fourth the space 
occupied by a regulation table. 






A lalil* Ftp-nil bull hcadi far LmrLtrjinrd m 
flomt ftinibi-ninjT squasli and inda-pr le-nnii 



Midget Elec bit: 



Is Easy to Conceal When Used in Showcase 




So small that it can be concealed easily, 
yet powerful enough to deliver a Hood of 
concentrated ilium inatidil, a midget bulb 
is offered for lighting showcases, shadow 
boxes, refrigerators, scales or machines. 
Five inches long and three-quarters inch 
ill diameter, the bulb has a built-in reflec- 
tor of silver and is hermetically sealed to 
prevent tarnish. According to the manu- 
facturer its life is rated at 1,000 hours. It 
is available in 1 5, 35 and 40 watts. 



(I Operating an automobile today costs no 
more per mile than tire expense alone 
thirty-five years ago. ^ 
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Stand nr bulb eait hr concealed aaiily !n>tida cnbfnct 
St ibwcoww direct rays <*,JII mot itrika lha opci V ^ 
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By William "Agate" Martin 

BtiJiiiirtl'O.iv Coach 

J .. J L-i_ '-Lit. - * f| - L l 

T^EW games have tin: ' adtiun., Tun eiM excite^ 
1 meat for all members of a family that bad- 
minton ofFcrs. A small child has strength enough 
io swing a racket that does not weigh over five 
and one-half ounces A shuttlecock weighs 
approximately ?& grains, about the same weight 
as our five cent piece. 

Don't get the impression that badminton is a 
simple game that requires little or no practice, 
LF one is to play a better than average game he 
must practice until he masters the fundamen- 
tals, as with any game. I have discovered, how- 
ever, that badminton has a fascination to the 
beginner that is not found En other games. Most 



KEEP 
EYE 



// 



+“- Raachmg for □ beck hand iltDl, 
IlhIiv the- racket has bean stiiOnd 
ilivjhdy in Ihfr hpntJ cmd rhe 
weight Ft on rhe rt-ghl (ddI at rha 
player iltpf hit far ilia slrake 

*— IUe aulhd-r dem onSfr Wes prop- 
er stance for farehm*id drive: arm 
□nd wrisl are relaxed, left font is, 
forward. The swing ir much like 
that uscid ta skip nones, an water 

Keep the feet rtfthif <.ld** tagalh- 
cr far the lerve— mix y^ur 
serves, a short one First aver the 
not. a high one to back cairrt. Dc- 
(Hjrficiit is tmpartanl in badminton 
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In fin overhead imasih, weight is thifrod -From riphl to — *■ 
left faaf. The ilroka it like the motion of throwing a 
bait- boll. Keep your eyes on the bird unlil it hill roekel 



people are able to hit the shuttle with some 
degree of skill very seen after starting to play. 
This irurtiodiato suCtOss jk encouraging and, as a 
result, I find that very few people who start 
badminton do not continue playing. For even 
bad badminton has its thrills. 

Where did ibis fascinating game come from? 
It seems to be an accepted fact that the game 
was brought to England by army officers who 
were stationed in India. The game became very 
popular In England and during the winter 
months one will find some 
tournament booked for 
every weekend. One of 
the outstanding badmin- 
ton players touring the 
United Stales today, Ken- 
neth Davidson, is a for- 
mer English champion. 

Probably the highlight of 
his career was his com- 
mand performance before 
King George VI. 

The game was soon 
brought to Canada, and 
Canadian championships 
have been held annually 
since IS3D, As lor the 
United States, sporting 
goods dealers report that 
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Dan'l lake □ death grip an lire rncknt, Sliintl !■ (m ^d-n.K 
and "ihake Itandi'-' with handle Far proper fare hand grip 

badminton equipment during the last few 
years had one of the Largest percentage in- 
creases in. sales of ell sporting goods. Some 
clubs have been in existence for thirty years, 
but badminton received its first great impetus 
in the early dirties, when such players as 
Jess” Willard and Jack Purcell, the Canadian 
^pro," started touring the country and giving 
exhibitions. The first United States cham- 
pionships were held in Cliicago in 1&37, with 
107 entries. In 1^41 at Cleveland there were 
236 en(rles“thc largest number of entries 
being in the mixed doubles. Badminton Is a 
family affair now. 

It 35 not necessary to go to the gym for your 
workout. Thcj-e are dozens of courts in- back- 
yards of private homes. It requires a space 
only 41 by 20 feet. To develop outdoor bad- 
minton, manufacturers weighted the shuttle 
to make it more playable in the wind. 



3“ Don't bn afraid to Ortilcti: tlial* 
ihtrF *rnm IrmpOMibl^ Ctir bo rrtrirvod 

Now about the game itself — 
let Us start from the begin- 
ning. In selecting a racket, 
choose one that feels well bal- 
anced in yoyr band. The bal- 
ance in rackets varies, and the 
one lhal feels right is the one 
to buy. The grip is important. 
Stand the racket on edge and 
then shake hands with it, the 
heel of your hand touching the 
leather button. Avoid taking 
a “death grip” on the handle. 

Holding your racket in this 
position, yotl arc ready to 
serve. Stand a few feet back 
from the short service line. 
The object is to serve the 
shuttle just over your oppo- 
nent's short service line or 
deep in his back court. If you 
use the short service the shut- 
tle should barely clear the net. 
For deep service the flight of 
the shuttle- should bo very 
high. A player, through prac- 
tice, will soon be able to make 

UwtJ 1*1 plocn of lh« backhand, lliii 

rcim-d-flia-l^e.d ilia* eft#* 

foil lg tmkh yfrtil- oppenthl Off £if&rd 
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both shots lank alike, and this deception 
’will tend to put bis opponent off balance. 

Most people like to bit the shuttle hard, 
anti the overhand "smash" gives a player 
this opportunity. In hitting an overhand 
shot pretend you are throwing a baseball 
Overhand, shifting ye- Lit weight from your 
right foot to your left as you make the 
stroke. Do not try to kill the shuttle as 
this shot is being learned. 

In making the forehand shot Lho right 
handed player should step across with bis 
left foot, using the right as a pivot. With 
the arm and wrist related, the swing is 
very mu eh like that used in skipping stones. 

The backhand shot probably has as many 
variations as there are players, Many lead- 
ing players shift their grips slightly as they 
make a backhand shot. I have found that 
if I suggest to a beginner that he may shift 
his grip for the backhand, he soon finds 
excuses for shifting his grip too frequent- 
ly. Here are a few fundamentals to keep 
in mind in making backhand strokes: use 
the cross step as you approach the shuttle 
' (or the return; follow through with your 
racket head as you stroke the shuttle; take 
the racket head well back as .you get set 
to make the shot. Bringing the racket head 
back will give your shot more force. Many 
players have a tendency to wait too long 
before hitting the backhand shot. By 
learning to hit the shuttle while it is still 
h igh in the air i n using the backhand stroke 
you will develop speed and deception. Re- 
turn the shuttle as soon as possible after 
your opponent has made his shot and he 
will have little time to get set. The back- 
hand shot usually tends to give your op- 
ponent time to get set. To overcome this 
delay, develop an “around the head’' shot. 

Because of the speed needed to cover a 
court in singles, the doubles game has be- 
come very popular. Most sportsmen play- 
ing a b e t te r- tb a u -a verage game of singles 
would have about all they could stand afLer 
a half hour of play. A men's doubles game 
is probably tbe fastest and most spectacu- 
lar for spectators as well as players. This 
brings up the question of team play, or 
rather, systems used in doubles. 

Let us look at mixed doubles first. The 
girl always covers the front part of the 
court- or net ahotg, the man being respon- 
sible for the back court. With players of 
equal ability a mixed doubles team that 
consistently Jets the girl player be caught 



Policeman Wears Earmuffs 
While Firing at Target 




To deaden the noise of firearms while 
they practice marksmanship, Qlicago park 
jjolicemetl cover their ears with sound - 
proof pads. The eaimufts are useful, espe- 
cially in indoor target ranges, to protect 
eardrums against reverberations, 


MotorvDnven Hack Saw Ttx>I 
Speeds Pipe-Cutting Job 



With an electric hack saw tool just 
brought out, pipe cutting in difficult places 
can be done in a fraction of the time re- 
quired with hand tools. It is particularly 
adapted for work in comers and recesses, 
and is automatically positioned by merely 
pressing the blade against the pipe. The 
saw blades are replaceable at low cost. 
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Steel Cage lor Mountain Tunnels 
Descends Deep Into Shafts 
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student took 13 capsules Contain- s 
ing 25,000 units of vitamin A. at 
the rate of one capsule per day. 4 " 
Tliis is more than four times the-,' 



amount recommended for ail ade- 
quate daily diet. Dr, Loken point- 
ed out that vitamin A cannot yet^J 
be considered a cure for color v 
blindness, since his experiments 
werejqnly preliminary, 

’ < 

Fuel Lost by Poor ’Tuning// 
Hits Three Billion Gallons 1 

Sheer waste of gasoline from . 
one major cause alone totaled/. 
3X4fh,0M,0IM gallons in 194(1. Thij/A 
one cause was failure of the auto- 1 ' " 
mobile driver to maintain his car^ 
properly adjusted for best fuel ', 
economy. The waste represented - 
117 percent of the 22 1 CKK) 1 &0fl,CMj0 - 
gallons consumed by American 
motor vehicles, The figures xe-^. • 
suited from tests made by the U. S. / 
Bureau of Standards with the^. 
American Automobile Association,^ 
• 

Sriap.Qn Milk Bottle Cap 

Pours Without Dripping 




First experiments with vitamin A treat- 
ment to find a remedy for color blindness ' 

, TV.. T1..T i X-T T _ I -C ■ L_ . . - 



reported by Dr. Robert D. Loken of Ltni," 



Onr 

fenoi 

'leas 



jlj versify of CaliforrUTa, were suecossfiL 



[enough to encourage the belief that at_„ 
least a partial cure of this hereditary defect . 



may be possible, A group of eight 



blind students that made an average 
errors in tesla before the treatment, aver- 
aged only five errors per person after 12 
days of vitamin A dosage. In other words 
the group made only half as many errors 
in the second! test. In the experiments each 



Diagram itiawi how chip holds, itrp aver milk 






POPULAR MECHANICS 



Gicnl crane lifts men in itnl cage- from aqurduU lOFUlfll ihafl 

To roach the depths of shafts dug far down into 
mountains when the tunnels of Lu£_ Angelas’ grea t 
aqueduct were driven through, a steel car has been 
built for hauling men and materials up and down. 
Because of its weight of many tons, needed in its 
rugged construction to give certain, protec Lion itl a 
hazardous assignment, a large crane WAS 
required to pick it up. 

Zc?b 

Vitamin A Treatment Seen as 

For Color Blindness 



Made of a plastic material, a cap 
for pouring milk, cream or other 
beverages fits on any milk or 
'cream bottle, regardless of siifie. 
Fastened on the bottle by means 
of a spring clasp, it pours smoothly 
without dripping. 




Tin Field Huts for Marines Built in Nine Hours 




Raainy Sul in Fended For usn af tJin IT. S. Marina* in 1 repeal 5.aruiea if biilTt tirtkei if frit 



Using arches prefabricated of corrugated 
tin, a tropic hut for field operations of the 
U. S. Marines can be erected within nine 
hours. After being set up_ the hut may be 



camouflaged by covering it with dirt, foli- 
age, grass or sandbags. If sandbags are . 
used for covering they will also protect 
the hut from shell splinters. 



beijog ! 
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Electrically Heated Flying Suits Warm Pilots at 60 Below 




Pilots of the United States Army 
Air Forces will be comfortably 
warm in temperatures as lew as 
GO degrees below zero when they 
receive new Hying suits heated by 
electricity, which are being made 
by i G£fLiiFtt! EIl’ULtw- C ompany at 
Bridgepo rt, Co rau-ffife amount of 
heat sUpfrtleSniay be adjusted to 
meet changes in temperature. 
Many pounds lighter than the 
sheepskin-lined garments now 
used, the now suits give far more 
flexibility for manip ulating con- 
trols and guns. They are heavy- 
woolen union suits with wires 
sewed in parallel waves to stretch 
as freely as the wool in conform- 
ing with movements of the body. 
The suits ha.ve a lining of 100- 
pereenfc cotton cloth which per- 
mits radiation of heat to the body, 
while the outer woolen fabric re- 
duces heal loss. For the feet an, 
electrified boot is worn. 



([Five million gallons of paint are 
used annually in marking high- 
way lanes and pavement warnings. 
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Highway pa Ilc-t, muxt ba prepared Ear any emergency. Hera Mich- 
igan affliarL, wearing innwiJiaHi, pick up an accidajih victim 



HIGHWAY 

r PHE h g rd -bo iled speed cop, 
1 el relic from the days of 
the “Model T, hl is on ills way 
out. He's rapidly being re- 
placed by the modern high- 
way pati'o litian — a traffic 
expert who is courteous, ed- 
ucated and scientifically 
trained to cope with all the 
problems of America's 
000 miles of roads. 

Speed traps have been 
abandoned. The “where's the 
fire? 7 ' attitude is disappear- 
ing. Equipped with two-way 
radios and motion-picture 
cameras, automobiles arc 
outnumbering motorcycles, 
which are of little value at 
night or in bad weather. Sci- 
ence is playing an increas- 
ingly important part in the 
training and everyday duties 
of tjje highway patrolman. 

This evolution has taken 
place Etll over the United 
Stales during the past teai 
years, necessitated by the 
steady growth in highway 
traffic, In 15 years the num- 
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Training in tho- us-c at tear-gas g l ns. ix 
routine hed-ey f ot men IrelRe fot<«i 



ber of automobiles has increased 
from 20,001X000 to 30,000.000; bel- 
ter-built highways have increased 
average speeds. 

The modern traiTtc trooper is 
carefully selected and thoroughly 
trained. In the stale of Washing- 
ton, for example, an applicant for 
a patrolman's job must have a high 
school education, must be Jess 
than 30 years old, stand more than 
G feet in heigh L and must be “built" 
in proportion, hr many states, 
rookie patrolmen serve as clerks 
fur the first year or two so that 
they may become acquainted with 
office routine, When they have 
shown aptitude for highway work, 
they are puL through an intensive 
training course of 30 to 1£0 days. 
In California, for example, candi- 
dotes take a stiff physical and 
mental test. Because the jobs are 
unde] 1 Civil Service, there is no 
favoritism and the sheriffs neph- 
ew stands no better chance titan 
any other candidate. Under tine 
direction of Supervising Inspector 
W. II. White, California rookie pa- 

Brnwn as well as brains is asstintiai far — t 
I lie officer wlia is Fa da art affidavit jab 

tkirpliiq*, ciurnn- at, ilp ipr. rl rnuTorty^C 
Wa tall used by Michigan hEghway police: 
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The Kreml plan is simple 
and direct. First. all ac- 
cidents are analysed by 
traffic experts as to type 
and eailse. Second, every' 
effort is made to prevent 
a recurrence by enforce- 
ment, education and en- 
gineering. 

For example, several 
pedestrians are injured 
at a certain, intersection. 
The accidents occur 
mostly at night and in™ 
vestigation reveals that 
the lighting is had. This 
difficulty is soon reme- 
died. In another case it is 
found that motorists are 
driving too fast in a cer- 
tain area and are ignor- 
ing rights of pedestrians. 
Officers are concentrated 
in that area to enforce 
the law and eauiion both 
drivers and pedestrians. 

“The entire program of 
traffic law enforcement 

*— Slnl* pDlicfl- iluely frtt4l*neii* 

enlargement <rf a flflf frrpririt 

U l-fcfldjr for enylliing. a 
pal it* ’■'tfriki* 1 ' Outlies. jujilMi 



The ald-him* ipeed cap wlh* fc*p1 

a '-Lp^Mj trap' 1 ' far m slpr!*!* li 

palling out nf lh* pitWT* 

trolmen. are given an in- 
tensive course at Sacra- 
mento in riding motorcy- 
cles, handling firearms, 
learning first aid and Red 
Cross methods, traffic 
regulations and the law of 
arrests, arid criminal de- 
tection. When the train- 
ing course is over, new 
men are paired with vet- 
erans for highway duty. 
During the first two 
weeks a new roan isn’t 
even given a lead pencil. 

He soon learns that pro- 
motion comes not with the num- 
ber of tickets he writes hut with 
the decrease of highway accidents 
in his district. 

A traffic officers training does 
not stop when he gets ids gun r 
uniform, and badge. Special in- 
struction in traffic safety, law, 
firearms,, etc., continues through 
tlis career. 

Many cities have installed the 
Kreml system of traffic safety, 
named after Lt. Frank Kl'eml of 
Illinois, It has already been 
adopted by Oakland, Cleveland, 
Detroit, Atlanta, Cincinnati, 
South Bend, Los Angeles and 
other cities. Special courses are 
given at Northwestern University 
and other American colleges and 
Universities for selected officers. 
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has changed greatly,” according to Gapt. 
F. T. Corcoran of the Minnesota Depart- 
ment of Highways. 'The enforcement pro- 
gram today Ls directed toward high-acci- 
dent locations at the times and on the days 
of most frequent accident occurreifce. Ac- 
cidents are investigated to determine 
whether they were caused by carelessness 
of the driver, by defective vehicles or de- 
fective roadways.” 

In Pasadena, Calif., the problem of high- 
way safety was attacked scientifically by 
W- W- Harper, a former physicist at Cali- 
fornia Institute of Technology. In three 
years he halved the cost of traffic accidents 
to that city. He discovered that about 50 
percent of all accidents occur between 3 
p.m. and II p.m., the most dangerous hour 
being from S to ft p.m, lie also learned that 
60 percent of ail accidents and 7" percent 
of ail pedestrian injuries occurred on eight 
principal streets- Thursday, Saturday and 
Monday nights were the mast dangerous 
to pedestrians. As a result, the night shift 
was doubled on -'multiple accident” streets 
and every effort was. made to encourage 
motorists in danger areas to drive careful- 
ly — not by wholesale arrests but by the 
“slow down, there’s a cop!” technique of 
patrolling the streets. 

The highway patrolmen no longer relies 
on ''speed traps." According to Major John 
A. Warner, superintendent of New York 
State Troopers, “the work of the traffic 
enforcement officer has become more like 
that o£ an educator instead of lying in ivait 
for violations. Hiding behind trees and 
billboards is no longer practiced-' 1 

Likewise, the hard-bailed attitude to- 
ward traffic offenders Ls passe, InsLcad of 
the sarcastic greeting “Where d'yak think 
yer gain 1 — to a fire?” the motorist today 
get a courteous "Good morning, sir, I’m, a 
traffic patrolman and I’ve been following 
you for two miles. Maybe you don't realize 
it, but you went through that IelsI safely 
zone at 4i) miles an hour. Far your own 
safety as well as that of others on the road, 
it t£ my duty to bring these things to your 
attention. May I see your driver’s license, 
please?” 

Traffic troopers are taught that the av- 
erage motorist who exceeds the speed law 
or fails to make a stop may be ignorant or 
careless — hut he is not a criminal. 

This is the prime reason why ’so much 
stress has been laid upon educating the 

ij-Ganlinuact to page 174} 
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Washtub and Inner Tube 
Make Boat for Fisherman 



Encircled by an inhor tube to keep it 
from upsetting in the water, an ordinary 
washtub has been converted into a one- 
man fishing boat. A plywood collar oil the 
Lube holds it fast to the tub when the tube 
is inflated, A tailpiece, which is slung over 
the shoulder for carrying the craft, serves 
os 0 rudderlike stabilizer and prevents the 
tub from turning in circles. Paddles end 
bait buckets are attached to the rig by 
lines and an permitted to float Ltl the water . 
nearby while fishing. The tub is fitted with 
a seat, beneath which arc drawers for 
holding lures and extra tackle. The fish- 
ing rod is set conveniently in a whip sock- 
et, and the edge of the tub is covered with 
rubber hose for a hand rest. 



UTo learn where to buy commercial prod- 
ucts described in these pages, see the index, 
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Inside tha stand. of* a huntidDr and smoking suppiit? 

Your favorite books and your favorite- ■ 
smoke can be kept within Teach of the... - 
easy- chair on a smoking .stand equipped 
with shelves at the sides. Made in either 
mahogany or walnut, the cabinet has 
glass lop and brass Irimmitigfi. Thuru is 
humidor inside and plenty of storage space. . 

Tl 

Adjustable Long-Handle Brush 
May Be Set at Any Angle 

Fastened to its long handle with n single 
bolt, a household brush now available may- 
be Lilted readily to any angle that best suits 
the dueling job. It may be fixed in 
position from parallel to right angle to 



handle, with the bristles turned inward or 
outward. The long handle saves climbing 
to reach high places, and stooping to get 
at the low onus. The wing nut is easy to 
loosen or tighten in adjusting the brush. 

2 yfr 

Diamonds Graded for Color 
Under Uniform Light 

Closer and more accurate grading of dia- 
monds lor the amount of color ill them ia 
now possible with a scanning instrument, 
called a Diamolite, which provides a uni- 
form and constant light lo permit compar- 
ison of the gems by scientific methods. 
Formerly this grading was. left to the per- 
sonal judgment of individual experts. With 
tbs instrument, available to jewelers who 
are members of the Gemological Institute 



Grddlf|£ dltinidndi by t-ampnrison under Dmrfulil-c 

i a - 1 H Lit 

of America and the American Gem So- 
ciety, the individual jeweler may compare 
stones with samples which have been 
graded previously with the aid of a Colori- 
meter which distinguishes 13 grades of 
color, whereas under previous grading 
methods only seven grades were recog - 
Elided. Calorimeters are in operation at 
laboratories of the Gemalogical Institute, 
one at Los Angeles and the other at Boston. 
The jeweler will send a series of his own 
diamonds, each of a slightly different 
nuance of color, to he graded by the Colori- 
meter. He then will use this series as a 
scale for comparing his diamonds. 



Smoking Stand in Dual Role 
Holds Books and Tobacco 



Han fii> Ihm je-bi done «avily wilti vcricCile brifi.li 
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Plane and Boat Team Up to Save Pilots in Sea 




Alter dropping rubber final to fallen Britiih airman, res-r.irc plane suinmanj. beat and clrdei uni il It arrives 



Saving the lives of airmen phot down 
over the? English channel is almost the daily 
task of the sea rescue service of the British 
Royal Air Force. How airplanes ond boats 
cooperate in this work was shown in a 
demonstration conducted off the English 
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Army Men Play Ball in Ga 



coast. Upon spotting a fallen pilot, the pa- 
trol plane drops a rubber boat. Radio di- 
rections then are sent from the airplane to 
a high-speed launch, and the plane con- 
tinues to circle the spot until the boat 
reaches the scene and completes, the rescue. 

Masks as Part of Train ing- 



In any ordinary base- 
ball game only the catch- 
6T and umpire wear 
masks, but in a game at 
Camp Lee f Va. f recently 
aH me players were 
masked. Not, however, 
for protection. The teams 
were made up of army 
men, and they wore gas 
masks to become accus- 
tomed to their use during 
strenuous exercise. 



■(There arc about 50,000 
railway passenger or pas- 
senger-freight stations in 
the U. S, and lOdJOO ex- 
clusively freight stations, 

^ 1041 ** 




Army trainee! wear gai maiki far pracrice in a baieball game a t Camp Lee 
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4 BRING 
YOURSELF 
BACK ALIVI 



"T Pu (iking down the barrel af 
rj ihotgun ar rifle which 1 h c y 

fhin-k il unloaded It one ceun 

of hunting accidents which re- 
iu l! in mare than 1,ODO dealhi 
and fhouiandi of wound e sacti 
year in Ihfl Unitsd Sein. Oih- 

et comma r, multi af hunting 
accidents arc presented an 
hliii and 1 h r> page apposifo 



t — I ci ilo ra la unload your 
gun before gulling Sole 
ySUf <ar t*f the end af 
the day., when yatr are 
fired and mort apt to in’ 
caraleis, ii o/ieith*r tout* 
*F hunting deo>h? 



Here li the wrong way to Sorry a 
girn r lay saFoty exports, because bul 
Irfi and *hsi may ncs-th*t from 
Panel find Ehjufe e tortlpdri'lGfl. Il is 
infer la carry lht> gun an I he ihouh 
deh Being Careful w-puld help re- 
duce hunting accident as much os 
75 percent, authoritiei agree 



t Union the hunf*r r«nt4imbered Is Vrtlsad hit gum 
boFare on-luring I hr rqr on the Way bom*, iKi k man 
it jeopardizing the life af everyone within range 
Photos CDUTCi-js^ American Mutual Lla'nlJIt’r Imurnjicr: Ca. 
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t Dragging a gun like Ihis, vWlh. 

ihe eiiifriicT-s.nt danger *f the 

'rigger being released by a 

Iwig or bush, u^mi ridiculuj:, 
b-ut many hantcirt da il arid 
cause tk» aecrd«nl isFI Is rile 



7 Ngv^r legn a loaded shotgun or rifle againsl 
u safety +■ spirit -warn, because a jar 

huglit vpi-eF it arid iauie «f 1ft discharge 

Dragging gua I h rough a Fence wSfh l*iv?J l« 
painted your v# n y is another suicidal practice 



Carrying o -wes-flon 
willi youf Anger on lh* 
Irigger in a careless 
habil and may spnll 
lli-c dsft*n of a hirnflrm; 
tampenion. fruiti-on of 
I’h# gun sit Hie ilnsglder" 
I* flftfid, hftWeeer 
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"Ferris Wheel” for Serving 
Keeps Glasses Upright 



Attractive for serving guests and con- 
venient, as well, for storing glassware,, a 
revolving "Ferris wheel" bolds glasses and 
dishes upright as it turns. It is three feet 
high, and made of bright metal. The cross 
pieces support the soft-drink glasses and 

/ shes for canapes or desserts. 

3 A 



makers, this one has its electrical heating 
element in the upper container instead of 
in the base of the lower container. 

L <. io. — - — 



Robot "Radio- Wave Sprinkler'’ 
Aids Forest Fire Fighters 



Fire fighting crews in the national forests 
are now using a "radio- wave sprinkler" to 
extend emergency communication r Known 
technically as an automatic relay station, 
the apparatus picks Lip radio waves from 
one point and transmits them to another, 
being operated by dry batteries and need- 
ing no attention except for servicing at in- 
frequent intervals. Carrying a small six- V 1 "- 
pound portable transmitter, dependable ^ 
only for a few miles under unfavorable V! 
conditions, smoke chasers and searching 
parties can contact the “sprinkler," whidw 
automatically turns on its transmitter and} \ 
with a powerful wave r eb road casts mes-k^J 
sages to the base station. The sprinkler 
enables one party to communicate with 1 
another or with the baso station under vir- | 



Dishes brief pi OH til ffmolrt Vp riff Si be Itin whenl trim* 



tuallv all conditions, 
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Holder Attached by Suction Cup 
Is Handy for Cleanser Can 



Readily attached without screws to any| 
smooth surface, a spring clip holds a drinkJ 

i place" 



mg glass nr tjan of soap powder in a \ 

.'i'rjv.., 



Coffee Maker Shuts Off Current 



. j 

a coffee 
do not 



automatically as 
soon as the water 
comes to a boil. 
Simply fill the up- 
per container with 
water and the bas- 
ket with coffee, 
according to the 
number of cups 
desired, press a 
button" oh top and let the unit do the rest. 
When it reaches boiling point and the cur- 
rent has been turned off, the water drips 
through the grounds at a speed limed to 
make good drip coffee. Unlike other coffee 



Clip h olds- n drinking fll* l| s-i o-r leap 



where it may be reached conveniently. "O 
Mounted by means of a rubber suction cup, 
it adheres to the wall, sink, or side of a 
■scrubbing paiL Spring clips at the sidc^^^-.^ 
and bottom grip the glass or the cleanse^ ' 
can firmly. 
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Novice ’Chutists Swing by Cable on First Tests 



Parachute troops of Uncle Sam's new 
battalions are introduced to the upper air 
in easy stages, For instance, erne of the 
preliminary exercises involves a trip to the 
top of a 150 -foot tower. The recruit dons 
his parachute harness and is then hooked 
at the hack to a cable and hauled, up. 
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Knife or Sciisors Grinder on Wall 
Swings Out of the Way 



Kitchen knives can be kept sharp on a 
small si2& grindstone that hangs on a 
bracket. It swings fiat against the wall 
when not in use. Knives are sharpened on 
the center groove and scissors on the side 
of the stone, which is turned by a crank 
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E:i brgtkt! hinged, sharpener foldi apaiml Ehe wall 
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* Process 



V Common vegetable oils may be glv en the 
? quick-drying properties of Lung oil by a 
5 process just developed at the University of 
Minnesota. This would free the United 
> States of dependence on imports of tung 

, oil, the most powerful fast-drying oil 

known. It 15 substituted for linseed oil in 
^tpolnts^ varnishes and lacquers because it 
^ dries quickly with a glossy finish. Under 
3 the new mvhcefis^ cotton, corn, peanut, soy- 
£ bean, liniced and ether oils can he treated 
to produce a clear, toughj smooth film in 
ab ™* 
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SECRETS of RETOUCHING 



Comparing a rigEn.nl and 1 rtl-a utkc d prints. Malice how th* itcfii I|p4( find 
shadows u ltd mi «y«i have hA-ait Fomovod in rnlauckad piftwna fet right 



More a Hick of noil tohlte it 

uud 10 brighten- the teeth 



Saltan ing a linn on I ho negative by Filling In with pencil. 
"NoliM +h* *xtt*rt*ly therp paint of lh« retomhing poncil 




DY LEARNING a few tricks of 

retouching you can remove 
blemishes from yolir films and 
improve your portraits by reduc- 
ing freckles and wrinkles, even 
reshaping a nose- or chin. 

Tools are inexpensive. They in- 
clude a magnifying glass, etching 
knife, retouching pencils with 
5H, 4H, HB, and 533 leads, a point- 
ed soft eraser, a set of commercial 
spotting colors, a fine camel p s-hair m 
brush, a small bottle of retouching 
medium, and a small bottle o£ new 
coecine. These will cost $3,00 and 
up at a photo supply store. 

To do good work you also need 
a transiUunnnator which you can 
make y op r self. This is nothing 
more than a windo W, say 4x5 
inches, in a table top or cut 
through a slanted easel, with a 
40-watt blue electric globe behind 
it The window should be fitted 
with a piece of opal glass, prefer- 
ably blue, and the light behind it 
should be placed so that illumina- 
tion across the window is even 
and not too bright. Professional 
retouchers work in booths that 
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Atlrr: I'll □ fracklcx Knv» 

lil ionith+ii djnd ihoUawt Qi-e ganE 

*—■ E^hing knFft under magnifying 
'|Id» scrapEX away denxu cm ul-tic-n 

Li-ghf shining through opal glavt 
window niuminalAi 111* ruj^-fativ* 



BtFert; J, K" merles guide ™iavth- 

er. Observe- frocklox and xh-ndows 



exclude nil side light hut 
the simpler apparatus will 
do as well if you work in 
a darkened room, 

Most of the retouching 
should be done on the 
negative instead of on the 
print. Use the etching 
knife to shave down parts 
of the emulsion that are 
too thick and use the pen- 
cil or spotting colors to 
build up parts that you wish to make 
denser. Remember that the areas that you 
etch will appeal 1 darker on the finished 
print and that the points that you build up 
on the negative with pencil or spotting col- 
or will he lighter on the print. Use- the 
softest leads on the lightest blemishes on 
die negative. 

The secret of good retouching is to blend 
□r match the akin tones, Too little is belter 
than too much because every mark will be 
magnified when the negative is enlarged, 
A 2*4x2^ film is about the smallest on 
which retouching is worthwhile and re- 
touching is easier on cut film than on the 
thinner roll film. You can expect to spoil 
a number of negatives before you acquire 
the light touch that is necessary. 
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edge where the emulsion has 
jammed up and with your etching 
knife, under the magnifying glass, 
carefully scrape away at the dark- 
ened area until it matches the ad- 
joining film. Use the point of the 
knife also to make the longer eye- 
Jashes, remembering to curl them 
in the proper direction and re- 
membering that the deeper you 
cut, the blacker the marks are go- 
ing to appear on the print. Smooth 
off all places that you have etched 
by rubbing gently with the eraser. 

When the etching is finished, 
apply a few drops of retouching 
medium to the emulsion side of 
the negative and with a wad of 
soft absorbent paper tissue, smear 
it over the surface evenly and 
wipe it all off. Use only enough to 
cover the surface, which should 
have the same appearance after- 
ward as it had before the medium 
was applied. The medium supplies 
a "‘toothy 13 surface on which pen- 
cil mark? end spotting colors are 
retained. 

To fill in the clear streak of tne 
scratch, moisten the thin tip of the 
spotting brush and pick up enough 
color from one of the spotting col- 
or panels to match the density of 
the negative, and fill in the 
scratch. Use the magnifying glass 
to help guide the tip uf the brugh r 
Spotting colors, lightly applied, 

In applying ralouching mndtimr 1? «>ttuhtan 
tlda of ritgutivn [below} it xhoyl*! E,-* wiped 
OWT tinlira nngntiv* and Ihttt wiped off 



Working in □ xpaEnE booth Ihol hoi Kid* add front wall*, 
Iht raheudm if Fra-n from ■ilranaavl light tiitd rr-fl-ttiom 



TH* dtowlng thowi tfen iTDriilluminatar 
arid frthir flgwSpnvSOt Od r*lGHKlWf r i d*tk 

Suppose that you have a por- 
trait negative that has a scratch 
and a few pin holes in it. You 
may also wish to lengthen the 
eyelashes and eliminate a pimple 
on the cheek. The first thing to 
do is to lay the negative on the 
window of the transilluminator, 
emulsion or dull side up, and 
study it under the magnifying 
glass. The scratch that you wish 
to eliminate probably has a dark 
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may also be used to fill in pin 
holes with enough, color to match 
the surrounding area, or you can 
use the soft 2B pencil to darken 
them, 

To Teduce the pimple on the 
cheek, shade it in very lightly with 
the pencil. That will make it less 
noticeable on the print. 

By now it is time for you to 
sfudy what you have done, so 
make a proof of your work on 
glossy sun paper. This inexpen- 
sive paper, carried by photo sup- 
ply houses, requires no develop- 
ment and you merely expose it 
under the negative in a contact- 
frame to the sun for a couple of 
minutes- A dark print will reveal 
your work better than a light 
print. A sun proof will turn dark 
on continued exposure to light hut 
it is a cheap and rapid way for 
you to cheek up. At first you prob- 
ably will find that you are over- 
correcting the blemishes that you 
wish to eliminate. Some of your 
mistakes can be remedied by 
working over the finished prints. 

You won't be able to do fine 
work if your tools are dull. Keep 
the etching knife shai-p by dress- 
ing it on a hard Arkansas oilstone. 
If you wear its point down, re- 
shape it on a 11®S Carborundum 
stone. Your pencil points must be 
needle- sharp. Double up a piece 
of the finest sandpaper and hold 
it inside an envelope. Then gently 
push the pencil in, and out, at the 
same time rotating it, between the 
sandpapers unjU it is as sharp as 
a needle. 

In the past, many professional 
retouchers worked over the entire 
" face of a portrait with soft pencil, 
giving an even texture to all of 
the skin, This removes all blem- 
ishes but at the same time it gives 
the face a mask -like appearance. 
The trend today is 10 leave most 
of the skin area alone and to tone 
down rather than remove entirely 
the lines or wrinkles. If you have 
bad any art instruction you. can 
use it to advantage in fitting pencil 
strokes to parts of the face j List as 

{Conii'tiffrd >e peg-a 166) 
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Cow Carried in Plane to Alaska 
For Summer Pasturage 




Other cows have spent a whole season moving out 
to pastures in Alaska, and many have died on the 
journey by land. But a plane made it easy for 
Bossio to make her trip this spring from Palmer, 
Wash^to McG rajhe, Alaska. It took a bit of "Urging; 
to get her up the ramp and into the cabin, but 
once ingide she was lashed fast and flown north- 
ward to bar summer home, 

?7t</ 

Toy Carrier Launches a Tiny Plane 
From " Catapult” on Deck 

From the deck of a toy airplane carrier a tiny 
U. S. warplane shoots into tile air, then glides down 
to alight on the water. The ’‘catapult" is a coil spring 
in a groove of the deck. The miniature plane with 
metaf wings is fitted into the slot and pressed back 
against the spring until it locks in position. A touch 
of the finger to the plane's tail sends it into flight. 
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Body With Hidden Crane 



Top, lh« OXinc on a wrecking job; below, it loldi into Iruck 

Handy for the operator of a garage, a 
truck body, made to fit either large or small 
chassis, contains a folding- crane that dis- 
appears into a "false" bed to be out of the 
way when the truck is used for ordinary 
pick-up. To perform a towing job, the 
crane may be set up in less than a minute, 
and it is just as easily dismantled- The 
manufacturer reports that in one test, with 
the body mounted on a three-quarter-ton 
truck, the assembly lifted and towed a 
wreck ^yeighing 8,020 pounds. 
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Gold Extraction From Sea Water 
Trial by New Process 

Although small quantities of gold have 
been extracted from sea water, the ex- 
pense is five times the value of the gold 
"obtained. Electroplating methods have 

8G 



been used, but the metal precipi- 
tates out too rapidly, falls away 
fails to collect in a solid form 
on the cathode, the negative ter- 
minal. The only way to get a vis- 
ible gold deposit is by using a rap- 
idly spinning cathode in place of a 
one, and the cost of pro- 
viding the spinning cathode has 
been prohibitive. Now it has been 
discovered by Dv. Colin G. Fink of 
Umversity~“that, when 
two 

steps are involved. First 
it goes into countless minute par- 
ticles of colloidal gold, and then 
later into the crystalline form of 
the metal. The problem is to con- 
vert this colloidal gold into metal 
crystals and trap them. To find the 
answer Dr. Fink plans to try high 
voltage electric currents or the 
bombardment of electrons. 
Whether the gold recovery is 
achieved or not, the discovery may 
hasten development of formulas 
for <JocLr opiating some metals. 

J2 1H 

Eggs Poached and Boiled 
In Cooker at Same Time 

Several eggs can be cooked at 
once, some pf them poached and 
others boiled, in a “two in one” 
cooker jugt brought put. When 
the eggs are done a whistle blows, 
like that in a whistling steam ket- 
tle. Using small pans which fit on the rim 
of the cooker, several eggs can be poached 
while others are being boiled. L 



Whiifle blowi whan eggs c 
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Every Day Is a "Fourth of July” in Factories 




t THflf* Sir? fireworks 
mg nvilli Ond foftsrks, 
onaFory smoke generalor— uiitf' 
lulin-r — resembles a July 4»h fireworks 



| Hhh might be- a holiday sten#, t> Mt il'* la-ndy □ 
busy day on lb* production lint. The fpray is 
from □ welder forming the -frame of a refrigerator 

candle? Well r H'» V toot one— a fluo- 
lulse. Its light k <ODl tmd economical 



r— Why burn up powder? Hare's □ fauntoirt of 
fhnwark-s looebed off by o high-speed pSw#* 
griAdor as it smooths ihe w#ld*d edges of si fluO- 
riiiLiiiir tube tamp homing. or reflector, of fht 
Weitinghause Lighting: pulsion at Cleveland- A 
flock a f reflectors in botkgroi*ncf awoils gander 
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Big Guns of Army Blast Target 30 Miles Away 




Sortie to-r ceprio-ri of Ihe voil range of mod- 
ern weapons of destruction is afforded by 
Iho photo-diagram across 1h$ifl pages, 
Otfir drt cnriuE p halo-graph of the <ily oF 
CUItcrgo arch lb* IrcpKt&rnl of the wwiairs 
artillery pieces, ranging from the short lab 
of (he lA-miFlimeler mortar., eftoclive fpr 
only 1 ,30Q yards distance, to Ihri thunder- 
ing 1 A'ineh ™il defgno* gun that Could 
pierce thn Elc-ol armor r-f n bolHethip 30 
milci off share. Stflddm used, it* very prei- 
Is <h 1 v-l.'ljJi if hvep hostile skips away- 
Firod frant Ik# laufhern limits of Ckiccrga, 
«tj Ion of deal'll would alight ip a suburb 
beyond fha northern boundary of the mid- 
wnitfliri m-ft1fop4,li|. At lpw er left is th» 
If. S, Army's new S-rn-cli field! gun r a pow- 
erful mobile piece that can fling a 2GfF- 
pound pro[ccii!* carrying □ 33-pound 
charge of high ^-WjsiloiivE over a range of 
1 9,000 yards, the. rfk#II taking but a min- 
Ule to mats- that flight. One of tho gun- 
ners it sighting through Its- telescopic finder 
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Shells Trace a Rainbow of Steel Across a City 




funning long a 
tow i across fh.c 
no Ml iid that f hi 
Bdn r 

der barrel issue* an 
piercing shell, ha* a tap rang* 
af 7.5QQ yards but |i* eftediv« 
ftiilanoA is 1 ,DDQ yard; la adUal 
warfare. As She #i-rjh( it one of 
lh# 14-Ide*i cau si -defense weap- 
Mi; tame af rhe« are mounted 
an railway Carriage*, ollncrs 
have disappearing mount* at 
permanent cmplacc-marils, Their 
range varies fram 13 1o 2-1 
mil**. On* fh* tnesl formid- 
able new weopan* ii she 155- 
mllilime(ef gun, tractor^ drawn,, 
which with Ms eo!rrio:ga wflighs 
PCl.OM pound* end hurls et 
ySrpaund shall IS mile* 
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Army Inspectors See Howitzers Hand-Finished 




While workmen band- 
Unisll and fit the TS-millL- 
meter howitzers being „ 
turned out at General \ 
Slectric's motor., depart- J 
ment, I£rie* Pa,, inspector^ 
of the U. S, Army stand 
by to scrutinize the job.^. 
These howitzers can hurl] 5 ' 
a 14-pound projectile^ 

9,500 feet. X 



Many □ gftal pAacatirtiQ 
plant ho* lalfftrt en wnimwl _ 
work in tht deform smfrJ'tVi 
BQTiEy. tle-rc -Art ^S^nUtj-' 
meter tiawiTrn-n being hand 
finished in □ General Eliic- 
trk plant,. with ormy Jn- 
Ip4t1eri wA'shing 



Metal Traffic Bridge Spans Busy Intersection 



To relieve traffic con- 
gestion at busy street or 
highway intersections, a 
portable metal bridge has 

K been designed by Linton 

► Hopkins, Jr. p of Athititu^ 

‘ Ga? - ^Ttlf "b vtr|SHSS - li5sa 

* specially prepared road- 

* bed to provide good trac- 

► tion for cars. 



Rmti h*(ir iwflic ei bu*y 
city htforifrtfioni And tem- 
pera ry road biotic dex may 
be Eotved by lh» portables 
metal bridge which hai a 
surface designed Is pro- 
vuU good lr Delian for AAri 
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Duplex DisKpan Has 




Two Basins for Washing ant! Riming Dishes 
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Partitioned into two sections, a double- 
purpufie dishpan provides 3 separate 
curved compartment for dear water, thus 
permitting dishes to be washed and rinsed 
without using more than one pan. Being 
separated, the ringing water may be hotter 
than the washing water it desired, and it 
may be replenished constantly with frOsh 
water from the tap without weakening the 
washing solution, 

like ibc double ifn k. ihit partitioned dlthpon pro- 
vide! i*paral» plnce-i for washing and rinimg dilhfri 
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Archers Play “William Telf 

Golf, the kind you play with lit- 
tle %vhite bolls, Is a pretty easy 
game compared with the William 
Tell variety. The tcc-off is fairly 
simple. A good archer can twang 
his “drive” with bow and arrow 
up to 325 yards; Kep. Wilhelm, one 
of two brothers who originated the 
game out on the Mojave desert, 
once made a 509-yard shot with 
his powerful foot bow, The ap- 
proach shot requires more accu- 
racy. And "halkig out” Is plenty 
tough, The game, growing in pop- 
ularity around the country, is 
played differently in various 
“Clubs." Some use a small card- 
board disk set in the ground about 
three feet from the flag a.? the 
“hole." Some use sacks of .sand. 

One popular method of putting is 
to knock a four- inch cotton ball 
from the top of a metal rod 28 
inches high. The Wilhelm broth- 
ers play archery golf with their 
hunting bow?, but most devotees 
use the regulation bow with 35- 
pound pull. For driving, a light 
“flight; arrow” with small feathers 
gets greater distance. The ap- 
proach arrow r has large feathers 
and a long point to stick in the 
ground. The putting arrow is 
heavy, with a blunt point, made to 
fly accurately. The best distance 
is gained by aiming up at a 45- 
d eg nee angle, Ken and Walt Wil- 
helm often play around a 30-mile 
desert course in cars of their own 
design, built for hunting and pros- 
pec ting; greens are 250 yards 
apart. Regular golf courses are 
often used for archery golf, and 
tournaments aye being organized. 
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Corncobs to Yield Munitions at. New "Synthetics” Plant 

V4-J J&lAvdU* { 1 r 

years of research m. his . fused with natural rubber in making tires. 



Tap, "I** willi tm-w nrj arrow. Unlaw, "hcl- 

[«.g enr J at ih* tbkHaatft ''sftan," aura'"* ih* JUk 



As a result of six 
laboratory, Francis. E. Wilkinson o f Glen- 
dale, Calif., has devised, a process that 
ConvcrLiTcClTtcobs into munitions. A plant 
being erected near Missouri Valley, la., is 
expected to turn 40 tons of corncobs a day 
into nitro- cellulose, a base for explosives, 
and into a synthetic rubber which can be 



Eventually, Mr. Wilkinson hopes, his com- 
pany will use .annually for defence prod- 
ucts, 26,000,(100 bushels of cobs which 
otherwise would be burned as waste. Oth- 
er products which are said to be obtainable 
from cobs are guncotton, alcohol, motor 
fucl^ plasties and rayon. 
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TU COMEBACK »* ^ 



Th it Cult littfa fellow Si a marten,. 
diHkylt fo Pfliw on □ tor form 



Benvtr weighing 55 
ft rod tree dam aq c along 



canal 




xvar essentials. With tha foreign supply 
cut off and the demestie supply Insuffi- 
cient for our own needs* a shortage is in 
prospect. Prices of fine furs Iulvc been 
down for the past decade, thus broaden- 
ing the market to include more buyers, 
and new methods of processing cheap fur's 
have resulted in production of expensive^ 
looking products that the low -income 
worker could afford, so the American 
woman has become accustomed to having 
her desire for furs satisfied. 

brawn bnor 1 dc-m$'**-l ! r (■!#■*■ frtWrig pfOW^ 

Esi, taking ititmijii fr^m rl^if 



Sabcat which kilied 1 m-»h* limn 30 Iambi 
fram ana band before being hrappod 



T^Uft Lrapping and fur raising, sidelines 
■*■ "by which farmers have turned spare 
lime into cash for years, are taking on 
new importance, due to the war's inter- 
ruption of imports, 

America., the World's largest user of 
ftlrs, produces only 40 percent of the 
supply needed to meet a retail demand 
ranging from 5400,000,01X1 to $500,000,000 
in a prosperous year. The rest comes 
from countries whose ships are carrying. 
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Fur raising is no gdl-rieh-quiek scheme: 
in fact, it means many bows of bard work 
and persistent study of the animals,, as well 
as careful attention to what the market re- 
quires- Too, it CEihs for on investment in 
breeding stock, pens and feed, so starting 
on a “shoestring” is discouraged. But the 
chances of making a profit seem better than 
those of the trapper, who cannot control the 
quality of tho skins and who cannot bo cer- 
tain of the number of skins he will he able 
to supply. 

Of the many animals having value as fur- 
bearers, the two holding the grcaLcst possi- 
bilities for the fur raiser are the silver fox 
and the mink. Mar Lens and fishers have po- 
tentialities if satisfactory reproduction can 
be obtained in captivity. Attempts to raise 
skunks, badgers, racoons, beavers and 
imiskrEils for their furs have failed because 
of the costs. 

Federal, state and college 
beejji working on the problem in the 
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f H ■ r hew the 
hunlar mirj-t handle a 
m^rtldjM I ban, Th* 
tm i>-n (Jl ll lied., biff 
nel yet hvlplett 



Fm In I'flp (ft- - 
01 oTfl&rs- 
phel-’-Irftpper COmel 
to bog hit tafcU 



its full possibilities in the fur mar- 
ket were not realized until 2$ of 
Eho pelts sold for an average price 
of $1,33# and one pelt brought an 
all-time high of $2,627 in 1610. 
That launched a boom that col- 
lapsed when the World War start- 
ed and most of the development 
has taken place since 1918, From 
(j,00h in 1923, production of silver 
fox pelts jumped to 20CMKKI in, 
1635, and has increased since. 

With increased production have 
come lower prices, of course, and 
at a special sale held by a New 
York auction company last No- 
vember, 2.3A& full silver pelts 
brought an Average price of $33.42. 
At the May, 1940, sale, 3,819 pelts 
brought an average price of $37.12 t 
with a top price of $100. Such a 
price, government experts say, al- 
' lows a fair margin of profit to the 
fur raiser who manages his busi- 
ness properly and who 
avoids taking pelts before 
they are fully developed. 
Foxes are being grown 
. successfully throughout 

CemicaMaakiny black bear up a 
lrM r bul nut fpr 4 l»Ou&h T* ni- 
EDfm lh« (0Hn«rH , 'l r-fc 

i 



■ J broadening the field of the fur rancher. 
For many years the U. S. fur-atltmal ex- 
periment station at Saratoga Springs, 
N. Y rf maintained a number of species, 
but by 1933 all had been eliminated ex- 
cept Silver foxes, minks and martens. 
Equipment, pens and kennels have been 
tested, trial feed formulas checked, meth- 
ods of handling and management tided 
out and diseases and parasites studied. 
As a result the Jfish and Wildlife Service, 
U. S, Dep artment dl the Interior, is able 
to provide fur ranchers with Valuable in- 
formation that may prevent costly mis- 
takes. Anyone contemplating an entry 
into fur raising may obtain help also from 
his county farm agent, 

The silver fox: resulted from the secret 
experiments of two Canadian farmers but 
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the northern half of the United States, from 
New England westward to Washington and 
Oregon, and in the cooler parts of Califor- 
nia. The greatest numbers are produced 
in Wisconsin, Minnesota and Michigan, 
these states producing more than 50 per- 
cent of the American crop. The two larg- 
est companies in the world producing sil- 
ver foxes operate in Wisconsin. 

One of the fur raiser's problems in recent 
years has been the increase in food costs, 
tending to reduce profits. This problem has 
not been as perplexing to the small pro- 
ducer an the large, principally because the 
farmer regards pelt production only pg a 
sideline. Yet the small producers, as a 
group, today market about three times as 
many pelts as do the large fur ranchers. 
For the small producer, fur farming fits in 
well as a sideline to general farming be- 
cause it utilizes certain parts of the farm 
not adaptable to growing other crops. It 
also provides a winter occupation and 
brings in additional revenue during the 
season when both are needed to balance 
farm operation. 1 :. 

The number of farm-raised mink pelts 
also has increased rapidly in recent years, 
with prices exceptionally good. Through 
selective breeding the desirable sepia color 
with a darker stripe down the middle of 
the back hag become prevalent in the bet- 
ter herds. Pelts from ranch minks are now 
considered superior in quality and color 
to those taken in the wild. 

Mimkg must be kept in separate pens be- 
cause of their tendency to fight. Pens are 
of various sizes, but satisfactory ones are 
about six feet long, two feet wide and two 
feet high — an indication that comparative- 
ly small space is required. From four to 
five ounces of feed per day Is sufficient for 
the mature mink. 

While not as extensive as in former 
years, fur trapping still offers a means of 
increased income to the older boys of the 
rural community, aa well as the profession- 
al, Millions of dollars pour into the trap- 
per’s hands each year, all without die ex- 
penditure of a single dollar for pens or feed. 
But the trapper must study the habits of 
the animals he expects to take, be must, 
place his traps carefully and follow the line 
regularly and he must prepare the skins 
properly in order to make the mast money 
out of each. In other words, fur trapping 

(CpnlFfiuod la pag* 162 ) 
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Life Suit Protects Wearer 
In Sea in Zero Weather 



Life preservers may keep men afloat, but 
leave them unprotected against exposure 
to frigid water in winter. To give gome 




measure of protection against cold, a life- f ' \ 

' '■ ■ ^,1 5 



saving suit of rubberized cloth lias been 
devised to be worn over the life preserver, ^ 

covering the entire body. The inventor 
says it will protect the wearer in weather 
as cold as 12 degrees below zero. 



s cold as 12 dej 

if HI- 

r\. 



Lamp on Outdoor Thermometer 
Lit by Indoor 



Mounted out- 
side the window, a 
thermometer with 
built-in light is 
eagy to road at 

night. The lamp, 
mounted in a bell- 
shaped housing at 
the top of the in- 
strument, is con- 
nected with a bat- 
tery and switch 
within the room. 
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Laboratory on Wheels "Rides” Coaxial Circuit 





T«xl board of Fha mobile 
Inborn fury it ihown et 
top; ih eeeupi» tral 
ts+tleo ef todori. In tits 
sealer it ill c cor during □ 
ifif at codhIdI cable, and 
□t Tight a diagram oF in 
J) equipment 
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Howgo2it Curve" Plots Flight of Ttans-Oeean Clippers 



Under the odd yet formal name of the 

S “Ho wgozit .Curve" the flight engineers and 

shore crews of Pan American Airways plot 
highly inipdrtant^Ttetu- con£«'Trtn ff fuel 
- consumption on transatlantic flights. Its 

purpose is to keep the crew aloft and the 
home base continually informed as to fuel 
reserve aboard and requirements for com- 
thfr flight Or returning in emer- 
It Consists of five curves. One is 
based on the calculated flight plan, and 
shows the estimated normal consumption 
of fuel on a curve of miles versus gallons. 



The second curve shows gallons versus 
hours of flight The third shows hours 
versus miles of actual flight The fourth 
and fifth, curves show miles versus gallons 
based an the contingency of three -engine 
operation to destination and return to base. 
The ‘'Point of No Return" is also plotted, 
designating the- limit before which any en- 
gine failure would require a return to the 
point of departure, Fuel reserve practice 
insures the plane's ability to reach the port 
ahead on three engines In case of engine 
failure beyond the “Point d£ No Return” 



For the testing of a co- 
axial cable between 
Stevens Point, Wis„ and 
Minneapolis, Minn., an 
automobile has been con- 
verted into a mobile lab- 
oratory that can be used 
In all weather and in al- 
most all places. It accom- 
modates 1. wo _ Bcll_ Te 1 e?j - ^ 
phone engineers and 
more than half a ton of 
equipment. Practically 
the entire inside of tho 
oar was rebuilt to make 
room for test benches, 
power control panel, 
magneto telephone and 
other apparatus, A con- 
verter mounted under 
the hood provides a 110- 
volt, 60-cycle power sup- 
ply from the main battery. 
Also beneath the hood Is 
a small gas-engine- driv- 
en generator which is 
used far keeping the bat- 
tery charged. 
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Where to Put Your Candles 



1 F YOU like the softj cozy glow 
1 oi candle light, why not make 
up some of these holders? Remi- 
niscent of early Ni!W England 
homes, the hurricane type in Fig- 
2. with a companion match holder, 
if desired, adds a nautical touch, 
Both have a shtp's-wheel motif, 
and the parts are turned on a 
ladie. Dimensions of the candle 
holder are given in Fig. 1„ 

Especially designed for use on a 
dining-room table, a pair of candle 
holders like the one shown in Figs. 
& to 5 inclusive, will also serve the 
purpose of a hell, which is sounded 
by a gentle swing. The base and can- 
dle socket are wood, and the chimney 
holder is sheet metal cut and shaped 
in leaf design as in Fig. 3. Tim bell is 
hung from a screw eye driven into 
the candle socket. The ring that 
holds the assembly is screwed to the 
base and all the parts are enameled 
in white or other suitable color. 

Hung above a fireplace or bullet, 
the candle sconces in Fig, ES produce 
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an unusual effect. They may 
he scroll-sawed from ply- 
wood if used only for deco- 
rative purposes. The pattern 
can be sketched on a sheet 
of paper marked off in Va-in. 
squares as shown In Fig, 7. 
If desired, the plywood can 
bo hammered with a bafl- 
peen hammer and coated 
with flat black paint to simulate the appearance of 
iron. If the candles arc to be lighted, it is beat to- 
cut the sconces from heavy sheet brass, which can 
also be dene on a scroilsaw by using a metal-cutting 
blade. Details and dimensions are Riven in Figs. 7 
and 8. Notice how a brass angle bracket is used to 
bold the candle socket to the back and how a small 
scrollsawcd piece conceals tile horizontal portion 
of the bracket. 

If you would rather have a holder with plain, co- 
lonial Hues, the one in Figs. 9 and 10 is 
just the thing. A bundle of small, paper 
matches fits into the top of the handle, and 
a candle snuffer, attached to the edge 
opposite the handle, h always at hand. 
Although walnut or mahogany varnish 
stains may be used to match other fur- 
nishings, maple finish is the one most 
consistent with the period of the design. 
On this holder, as on others that arc used 
on tables, you can provide rubber-headed 
tacks or pieces of felt on the underside 
to avoid marring polished surfaces. 






CCactus plants should not be put in too 
small pots as the spines might catch and 
uproot them. 
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Hammered Copper Trays Made in Fish Design 




Made in pairs, these trays provide an at- 
tractive table decoration as well as useful 
containers for tidbits A blank of soft cop- 
per is all you need. He hammered effect 
on the metal, suggestive of fish scales, adds 
to the natural appearance. By using a ball- 
peen hammer, the soft metal is hammered 



Into shape easily with the aid of a wooden 
forming block. The eye of the fish is out- 
lined by indenting the metal with a piece 
of ^“in, pipe. Polishing with emery cloth 
and fine steel wool brings out the natural 
beauty of the metal 

— George A. Smith, Quarry villa, Pa. 




Tape Handles to Hold Small Work Against Disk Sander 

When small pieces must be finished on 
a disk sender, Strips of adhesive or cellu- 
lose tape will provide handles for holding 
the work. Fold each strip in the center 
and stick the ends to the work to provide 
b tab. The same piece of tape can be used 
several times. 



What Have You Done? 

Hevfl yeu i* 1 *!® tnubltHrm prob- 

lem if a mtehfrnirol nOtUr* pertaining la fdiri Hoffle, 
WO fk or ftWitpOtior*, y*Ur tiobby r ploy nr recreation? 
If Kj why not lend n iharl description mid a i-kelch 
OJ photo t* olif Homecraft Editor? Many other read- 
er! rmiglit benefit from ‘what you have done. We pay 
pra-i*1pHy Far a creprcd ma tcriat and return [hat which 
w« cannot vie. 
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Gravel Mixed With Fine Sand 
Aids in Sifting It 



permit the weight of the dows to close 
them. Beveled wood strips a t the edges, 
permit the dog to push the doors apart 
with ita nose. — J. Lippogaua, Chicago. 



Fuller Ball Shortens or Lengthens 
Plumb-Bob Line Quickly 

Instead of loop- 
ing and knotting 
the line of a plumb 
hob to shorten or 
lengthen it as de- 
sired, try using a 
fuller ball. This is 
slit across both 
ends and the siring 
looped and pulled 
through the ren- 
te r hole in the 
rubber. When pulled into the slits, the line 
wiU keep the loop of string from slipping. 



The doors on our dog's house are always 
closed to keep out drafts yet the animal 
can enter or leave die house at will. Holl- 
ers and en inclined track make this possi- 
ble. The tracks are sloped just enough to 



Keeping Shoe Laces Fastened 



If you are trou- 
bled with shoe 
laces becoming 
loose at the knot, 
try this simple 
trick’ Just tie the 
knot in the usual 
way, but after 
forming the sec- 
ond bow, slip it 
through the center 
loop again and 
then pull the bows tight. They won't come 
loose until you untie the knot by pulling 
one end of the lace. 



Beeswax Improves Wood Clamps 



Beeswax applied 
to the screws of 
wood clamps will 
not only make 
them work easily, 
but will prevent 
glue from adher- 
ing to the threads. 

Tu apply the wax, 
heat the screws 
and rub the was 
over them. Then heat again slightly to dis- 
tribute the wax uniformly. 

— Marlin MiUermillcr, Marshfield, Wis. 



If sand for small construction jobs is too 
damp to sift rapidly through a screen, loss 
s couple of shovels of coarse gravel in with 
it. The gravel will break up the sand lumps 
and aid In driving it through the mesh of 
the screen. The gravel does not go through 
the screen, and is used over and over. 



Self-Closing Doors on Dog House 
Opened Easily by the Pet 



m 
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Mirror-Backed Perfume Case Holds Five Vials 




Just the thing on a dressing table, this 
perfume cabinet is a Useful ornament for 
your bedroom. To make it, turn a cylinder 
of walnut with %-in, beads at both ends. 
As an alternative for a solid piece of wal- 
nut, you can glue up two or three pieces 
and let the grain run vertically to give a 
quarter-grain effect, Or„ you can glue up 
1-in. stock and have the grain run hori- 
zontally. Next, the cylinder is sawed in 
half and drilled for the perfume vials, after 
which a mirror is attached on the back 



with two screws. To drill the glass for the 
screws, use a rod with the end ground flat. 
Chuck it in a drill press, raising and low- 
ering it in a puddle of turpentine and fine 
emery powder held by a putty dam. Drill 
halfway through the glass, then turn it 
over and complete the hole. In this way, 
you avoid chipping the glass when the 
drill ^breaks through.” Use rubber grom- 
mets around the screws so that expansion 
and contraction will not break the glass. 

— Dale Van Horn, Lincoln, Hehr. 




Coil Spring Soldered to Shaft Serves as Light Worm Gear 



A worm gear for use in animated win- 
dow displays, models, toys and similar de- 
vices can be made by slipping a coil spring 
over a suitable shaft. The spring is 
stretched to spread the coils so they will 
engage the teeth of the driven gear, after 
wliich it is sweat-soldered in place. Holes 
can be drilled In tine shaft to take the ends 
of the spring to keep it in position while 
soldering. 



Clf you will wipe perfectly dry all articles 
and utensils to be placed in your electric 
refrigerator, you will find that less mois- 
ture collects on the freezing unit. 
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S4’i»f HOME 



r oileo- 
SILK 

WVEK 



Hanging plan'll (ah b* walked right in 
flii) living room if ari *ilsd-tlll dlxh cover 
ii slipped aver fhe botrom of uei(h pot 
14 - catch ttia drip as in 1 . Alarm (lack 
uifid ai ranking limer- by putting bobby 
pin an alarm key, 1. fa ilrike alorm-wi 
knob whan key makes partial revolu-lian 



3 — Wristi af rubber g loves folded over cotton 
farm absorbent bands, la "keep dirty wptfr oFf 
the arms. 4 — Us-c collar nil to lubricate lubber 
casters instead of machine ail, which loan 
the rubber, 4 — Rubber bicycle grip an iron 
handle provide! comfortable grip and easel 
ting or strain when ironing far long period! 



5— Warn Hke an apron, a latg* o it c lath packet in 
which to amply ash frays- and put scraps and 
addc and ends picked up while cleaning □ roam 
will lave you many it-opx 





PROBLEMS 



ftwttED PAPER- 
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9 — Arlifrdol floWert dh tetiewrd by cul- 
Img off soiled edges and then curling tJic 
new edgn : by pulling them over the hCadri 
ut the scissors. TO- To prevent pall polish 
ream hning ypitl, eltpeh t^ brittle 1* # 
large iquart of heoVy CtudbfiHdl, using 
ef ihe p-elith ii on adhesive 



Adhetive rope drjntain.ii.rs provide [ppgls on 
which to wind embroidery ■hre-nJ, lei Ihe thread 
project ond snap shul Ihe container ring, 
cats lifts from the pan easily if ypu pot a 
wojred-papef tfith In the bolloifl along wiih o 
llrlp Id provide tabs 



1 1— When clolhel dampened far ironing most bn 
kept for a wtiilej they will not pilEdew |p o re- 
frigerator. 12 — A bottle of poison cannot be mi:- 
tgken if a small bell it lied on it 
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Alternate Layers of Jar Rubbers 
Assembled Into Novel Humidor 




An unusual cigarette humidor can be 
made by using an equal number of both 
dark and light fruit-jar rubbers. If de- 
sired, you can have two contrasting colors 
or any desired effect, by painting the edges 
of the rubbers to suit. This is done by slip- 
ping them over a rolled newspaper and 
painting them. After this, the rubbers are 
slipped off the roll and are put together tD 
form a hum idor, cementing the assembly 
together with ordinary rubber cement. 
The top and bottom of the humidor arc 
made from disks of heavy cardboard. The 
lid, also made of fruit-jar rubbers, is pro- 
vided with two small pins which Hi in holes 
drilled into the top of the humidor to hold 
it in place, — Robert Scott, Saltsburg, Pa. 

Killing Insects on Plants 

A simple preparation that may be 
sprayed on ornamental bushes and vege- 
tation to kill insects on the foliage is made 
by dissolving any good grade of soap chips, 



5 lbs, in hot water, 10 gals. When the soap 
has dissolved completely and the mixture 
has cooled, nicotine sulphate, 1 oz„ Is 
stirred in. Next, kerosene, 10 gals., is added 
while stirring vigorously. This will form a 
milky preparation. Although the nicotine 
sulphate is poisonous, the small amount 
contained in this preparation does nut offer 
any particular hazard in using the Spray. 
If a quantity of this spray is made it may 
be kept for future Use if stirred immedi- 
ately before applying. A garden sprinkler 
can be used to apply the insecticide. 

Socket Wrenches From Screws 

While working In a shop I needed a few 
small socket wrenches, and not having any 
on hand I made them from set screws of 
the type that have 
hexagonal shaped 
holes in the heads. 

These were weld- 
ed or brazed to 
the end of small 
steel rods as 
shown, the rods 
serving as han- 
dles. Obtaining 
these set screws in 
a number of different sizes will enable you 
to provide a set of socket wrenches for al- 
most any size holt you may encounter. 

■ — James Cunningham, Verona, N. J. 



Shoestring Tipped With Polish 

If the metal tip Comes off a shoe string, 
dip the end in fingernail polish and twist it. 
When the polish dries, the string will be 
us easy to lace in your shoes as when it 
was new. — Wm. Swallow, Brooklyn, N. Y, 





101 



POPULAR MECHANICS 





GUNW-TROPHY CASE 

conceaU 



U1LT in a den or rec- 
A,J rejitipn mom, this 
case not only protects 
and displays your guns, 
but it also provides a 
closet for your hunting 
clothes, and corner 
shelves for your tro- 
phies. In some instances 
where the closet is not 
needed in the den, it 
may be used as a closet 
for an. adjoining rooni f 
by providing a door in 
the wall. Construction 
is shown in the details 
find, is simply a “ham- 
mer^and-nBiF N job i£ 
knotty' pine or other 
fabricated materials are 
used. Note screen for 
ventilation above door. 



Closed cnbineri under faodh Ihe 
nil end shrivel provide tresr-atjCi 
Far fl -thing +t>sfcl* 

and other small equipment 
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Card Table Hung on the Wall 
Serves as Drawing Board 



of course require tli^t the table be re- 
moved and placed horizontally on bench 
blocks to allow freedom of movement of 
the gauge. 



Paint Remover Burned Off Work 
To Avoid Messy Job 

If you dislike to use paint and varnish 
remover because of the sticky substance 
resulting from its use., try burring off the 
softened paint or varnish. The remover is 
applied to the surface and allowed to stand 
the usual length of time required to soft- 
en paint. Then it is ignited. Do this very 
carefully outdoors; as the remover and 
softened paint or varnish are highly in- 
flammable. Combustion bums off die sur- 
face chemicals and oils,, leaving only dry 
flake? of paint, which are scraped away 
easily. The wood is not charred or scorched 



by this method because the flame burns 
out too rapidly to penetrate below the 
paint coat. Table tops and other large sur- 
faces can be treated in this manner-, but 
areas of not more than I sea. ft- should be 
handled at a time. Under no condition 
should a Large flat area be covered with the 
remover and then ignited, duo to possible 
fire hazard. Also, the remover container 
should be covered and placed far away 
from the work before applying the fire. 



#[Small mats cut from old inner tubes or 
rubberized raincoats and used under vases 
and other plant containers will protect the 
finish on your furniture from moisture. 



The home artist who occasionally needs 
a drawing board can improvise one from 
a card table. To dn this, just hang one side 
of the table an a wall by means of screw 
eyes and hooks so that the legs on the 
opposite side of the table rest against the 
wall, supporting the table at an nnglo. 

Saw Table Used as Surface Plate 

The machined surface of n power jigsaw 
table can be used as a substitute for a sur- 
face plate for nearly any operation requir- 
ing this type of took For some work, espe- 
cially with model parts and Others of small 
dimensions, it will not be necessary to re- 
move the table from the frame, or even to 
take out the saw blade. Larger work will, 
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\/0U can make ypur pwn game accessories such as poker- 
A chip holders. crtbbage hoards and also chessmen if you 
have a lathe. The black far the chip holder should be about 
in. larger than the finished size. The holes arc bored with 
a sharp expansive bit after which the edges of the block are 
trimmed down to the finished size on a saw, which produces 
the finger slot fpv eflch hole, A thin piece of wood the same 
size as the black is glued and screwed on the underside. A 
recess cut In the center of the block keeps the cards handy. 

Chessmen can be made of plastic or of fancy hardwoods. 
The needed general dimensions of the chessmen are given in 
the drawing but no detailed dimensions as the average lathe 
craftsman should have no difficulty in following the indi- 
cated contours by eye. The horses’ heads for the knights are 
whittled and attached to the bases with small dowels. If the 
heads 3 re first sketched on wood of the proper thickness and 
their outlines cut with a jigsaw, much whittling can be 
avoided. The features may be painted on or carved. 



4 holes ol^icateo *ll holes 

On mjfl Sifli^OF ^nie.r^ Aflfcg OCCP 



Che*r^ti*24<-' 



dufi and ca&d- Uvideb 
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&&&£ table 



By H, T. Bodkin 

Tj EEE'S a game table that serves many 
1 * purposes, being small enough for two 
persons playing chess, checkers and back- 
gammon, yet capable of instant enlarge- 
ment bo that it is perfectly convenient, for 
four or six persons at bridge or poker. The 
top consists of two sliding, liinged leaves 
■which can be pulled out and dropped over 
both sides, and a sliding center insert, one 
side of which is a checkerboard and the 
other side is finished to match the rest of 
the table. A false, sunken top, just below 
the regular tup, serves as a backgammon 
board, and under this is a large drawer that 
holds all of your playing equipment. 

Normally, when used, as an occasional 
table, the center insert with its plain side 
up, fits snugly he tween the two folding 
leavejs, which are dropped down. For a 
bridge table, you slide out the center insert 
and push in the leaves until they meet at 
the center as in Fig. 1, When you need 
space for six, you merely replace the insert 
and keep the leaves extended as in Fig. 3, 
which gives a total length of over 50 inches. 
Then, for backgammon pull out the insert 



and drop the leaves if you 
wish, as in Fig, 2, while 
for chess or checkers you 
3USt reverse the insert as 
in Fig. 4. 

There's no complicated 
joinery as you might ex- 
pect, rind any craftsman 
of average skill will find 
the job of making the ta- 
ble an easy one, The en- 
tire construction of the 
frame is shown in Figs. 5 
to 7 inclusive. As you will see, the table is 
of simple colonial styling, and while it can 
be made of softwood to keep down the eost, 
it will be a finer piece if made of hardwood. 
Start by making the legs. They art 2 in. 
square at the top and down for a distance 
Df 4^ in., then tapered, to 1V& in. square at 
the bottom. Mortises arc cut in the top 
sections of the legs to receive the tenons of 
the front, back and side pieces. The two 
front pieces are only I in. wide and arc 
spaced for the drawer to fit between them. 
Ail the mortises are in, wide and ^ in. 
deep. After gluing the joints, a finishing 
nail earn be toe-nailed through each tenon, 
from the top, and at an angle into the leg, 
which will spread the tenon slightly and 
tend to luck it in position. Next, you install 
the backgammon board, which also serves 
to increase the rigidity of the tabic frame- 
work. This is $fe-in. plywood fitted snugly 
inside the apron and upper front cross- 
piece. It is glued and nailed to the under- 
side of two rabbeted strips across front and 
back of the table. See Figs, a and 9, These 
strips serve as gnide bars for the sliding 
leaves, which have corresponding guide 
bare on their underside to fit the station- 
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ery ones, Quarter-round 
molding is used to fasten 
the other two edges of the 
backgammon board as in 
Fig, 9. Hard maple is rec- 
ommended for the guide 
bars. 

The drawer is shown in 
Fig, 7, The shallow chan- 
nel cut for the guide rail 
does not extend through 
the drawer front but is 
cut in the bottom only. If 
no power saw is fit hand, 
this channel may bu cut 
out with a hacksaw and a 
Hot chisel When com- 
pleted, the drawer is fit- 
ted between the front 
pieces oi the table; it 
should he given just 
enough clearance to work 
freely, yet not so much that there are wide 
spaces, around it. After the fitting has been 
dene, the drawer guide rail (also maple) is 
fitted, by bringing it up from below and 
marking bulb the rail and the pieces it is 
to fit. When located by trial fitting the rail 
is glued and nailed into the mortises cut 
for it. See Figs. 5 and 7. Two hinged 
brackets to support the leaves when they 
are raised, are cut and attached to- the side 
aprons aa In Figs, 5 and 6, 

Stock for the top is 34 in. thick. To pre- 
vent warping, it is best to glue and dowel 
I wo or Hirer pieces together to form each 
loaf. Fig. 15 shows the correct curves, di- 
mensions, location of the guide hers, etc. 
Note that each leaf is hinged to a narrow 
strip which lies horizontally on the table 
at its edge when the leaf is dropped. A 
groove is cut in the exposed edge of each 
strip to fit the center insert leaf which has 
a tongue on each side. Sec- Figs. 12, 13, 15 
and 10. The outer edges of the leaves and 
the ends of the center leaf are rounded, 
which can be done accurately on a shaper, 
and is sanded smooth hy hand as in Fig. 14. 
Before gluing and acrewing the guide bars 
on the leaves, it is best to nail these on 
lightly and then make minor adjustments 
to assure that the top units will slide freely 
H.hn ihfi stationery guide bars, yet not be 
excessively loose. After this fitting has 
been done, the permanent locations of the 
bars are marked after w’hich they are glued 
and screwed in place. Also, a screw at the 
inner end of each movable guide bar will 






110 



POPULAR MECHANICS 




prevent the leaves from coming 
nfF the table entirely, as the 
screws, slop outward movement 
at the point where the leaves are 
dropped. These screws are 
shown in Fig. 9. The movable 
guide bars are cut at a 45-degree 
angle at the joint where the two 
parts of each leaf are hinged- 
See Figs. 12 and 13, which also 
show where the hinges are lo- 
cated. As the hinges project 
slightly from the underside of 
the leaves, the aprons at both 
sides are notched to permit the 
hinges to move in and out freely. 

.Layouts for the checker and 
backgammon hoai’ds are shown 
in Figs. 10 and Li. You can paint, 
or stain, the design on tile surface 
of the wood, or if you like, you 
can enhance the appearance greatly by in- 
laying or overlaying. Fur both llilay and 
overlay work, woods such as holly (light), 
and ebony (black) give the needed con- 
trast. Final finish of the table is deter- 
mined mainly by the wood used and there- 
fore only general suggestions can be made. 
If mahogany, oak, or other open-grained 
wood is used, a liquid stain is first applied. 
This is permitted to dry overnight. Then a 
coat of paste wood filler Is brushed on. If 
necessary, it can bo thinned with turpen-T 
tine, When the filler begins to appear dull, 
rub across and with the grain with cheese- 



cloth. After another overnight drying, the 
surface is sanded lightly and several coals 
of clear varnish are applied, drying and 
sanding between coats. Maple and birch 
woods are finished similarly, except that 
no filler is required. A thin shellac coat is 
applied over the stain, allowed to dry over- 
night, then sanded before varnishing. 



Clf cane seats in your chairs sag, they can 
be tightened by shrinking them with warm 
water and soapsuds. Plenty of lime should 
be allowed for the cane to dry before using 
the chair. 
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Wire Wall Brackets for Flowers 
Made From Lampshade Frames 




Discarded wire lampshade frames pro- 
vide a good source of material from which 
to assemble novel wail brackets to hold 
small polled plants. The difficult bending 
is already done, so all you have to do is to 
cut them up and reassemble them by sol- 
dering into the desired designs. The draw- 
ing shows three designs width are only a 
fraction of the number that can be worked 
out, — Richard F. Nugent, Milford, Del. 



Clothespins in Tent Ridge Pole 
Provide Reel to Dry Ftshltne 

To dry his HshlinC where it will be out 
of the way, one sportsman has a couple of 
clothespins stuck in holes on the underside 




of the ridge pole of his tent The line is 
wound around these while the rod is sup- 
ported against the end pole by means of a 
screw hook. 

Extra Slide in Box of Matches 
To Hold Burned Ones 

If you keep a 
box of large sizo 
matches in your 
kitchen fqr light- 
ing gas or oil 
stoves and lamps, 
a place to put the 
burned matches 
can be provided 
by using two slides 
in the box , one to 
contain, the new 
matches and one 
for the burned ones. Of course, 
will have Lo project from each end a little 
bit- — IX Br Caswell, Amsterdam, N. Y. 





Sponge-Rubber Protects Glasses 
When Carried in Case 




Having broken, 
a pair o£ glasses 
which were in a 
case, one man 
avoided, a repeti- 
tion of this acci- 
dent by cementing 
pads of sponge 
rubber to the case 
at the points indicated, 111 this position, 
the rubber tends to cause the glasses to 
"float” in the case so that any severe shocks 
caused by dropping them are absorbed. 



Rope Swing to Carry Glass 




You can carry a 
large pane of glass 
by using an end- 
less rope, which is 
slipped over the 
pane as indicated. 

If several pieces of 
glass arc to bo 
carried, it is a 
good idea to use 
padding where the 
rope contacts it to prevent the sharp edges 
of the glass from cutting into the rope. 
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Circus-Rider Toy Performs in Realistic Manner 




Galloping in a real I silt manner when 
pgiti^d on a Jlacr nr ii dr walk, lfiii I illTo 

borebc>ck fideir ntM' FelM off Fib lionet 

bcca-iuc each of hit Ir-gj. fi attached! to □ 
haru wish a length of piano -wire, whith 
permit! miMsh freedom of movenwrt. Hi* 

arm* are pi-vated at the shaulderi find 
mow in a lifelike fashion 01 he hold's the 
reins ef piano wire 



irrv-Ee. 



COTTER WfH 



BLOCK. 



STAPLES 



"PLVW- 3 CD 



ScroUsawed from plywood the horses 
are painted gray with darker dappled 
spots. The harness should he bright red 
with a touch of gold, and the rider painted 
in flesh pink tights with a blue cape and 
red bandeau. Galloping motion of the 



horses is achieved by screwing the foreleg 
of each horse to the disk wheel on its side, 
Ms in, off center. The horses are hung on 
wire hansel's, which allow them to swing 
forward and backward as the foreleg 
makes the circuit of its crank. 



Engraver’s Bit Routs Soft Materials Without Gumming 



Jf a bit like the one shown is used for routing soft materials 
such as linoleum, it will not gum Up. These hits are the type used 
by engravers when working in very soft metals. A bit that has 
been worn down so that it Is unsuitable for Its original use will 
da for linoleum routing, and usually can be obtained for prac- 
tically nothing at large printing houses. 



(Tibbs from old umbrellas make good plant slakes for either 
Indoor or outdoor use. Pipe cleaners twisted around the stakes 
will hold plants securely without cutting the stalk. 
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Attractive Nameplates for Models 
Made With Liquid Solder 




Metallic nameplates for models can be 
made without a lot of tedious engraving by 
using liquid solder and a rubber sl&tnp, 
First cut out a template from cardboard 
about lie in, thick. Then lay this on a 
smooth surface and fill the cutout portion 
with the colder, and just as it starts to 
harden, make the desired impression in it 
with the stamp. Now let the assembly set 
for three or four hours and than wipe any 
desired color over it. 



Neat Signs From Colored Tape 

Neat, colorful signs can be made in a few 
minutes by using narrow ships ol adhesive 
cellulose tape, which js available in colors 
of gold or silver and in mottled combina- 
tions. First, sketch in the lettering and 




then cut the tape to the required lengths 
and press ll into position. Signs of this 
type can be applied to practically any sur- 
face, including cloth, glass, Cellophane, 
rubber, photographic enlargements, etc. 

Furnace Chain in Door Spring 
Acts as a Stop 

To prevent 
heavy screen and 
storm doors from 
being blown 
against the side of 
a building, insert a 
length of furnace 
chain inside the 
spring. Attach the 
spring near the 
top center of the 
door frame, and 
determine the length of the chain by hold- 
ing the door open to the desired angle. 

— Everett Hanson, Argyle, Wis. 




Tight Joints of Rule Loosened 
With Fine Abrasive 




When the joints 
of a folding rule 
are hard to work, 
dr are rough due 
to wear and an ac- 
cumulation of dirt 
on the friction 
surfaces, clean 
the joints with gasoline and then paint the 
Contacting surfaces with fine valve-grind- 
ing compound. After the rule has been in 
use for a time, clean off the abrasive and 
put a drop of oil on each joint. 




Greased Cotton Is Good Bait 
To Catch Mice in Traps 

If you have been 
unsuccessful in 
trapping mice, try 
using Cotton 
soaked In lard or 
bacon grease. 

Such a bait has a 
double attraction 

for mice. They 
like lard as a food and cotton for their 
nests- The cotton can be fastened Id the 
bait pan of the trap with a tack. 
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iSabti yibuib to? C 

— Sm!)KY 
FIREPLACES 



Also* him pic tricks of starting 
and keeping tiMSj fires 

T I AW you a fireplace that occasionally 
^ ^ smokes- If so* there^s ho need csf let- 
ting this condition go on. In most cases you 
can apply an effective cure yourself. Some 
fireplaces smoke because of a slanting 
srnoke shelf ££ shosVti in detail A of Fig. 1. 
Koto how a descending column of cold air 
in the chimney rolls down the shelf and 
forces the fumes and smoke from the fire- 
place out into the room. The builder of 
such a fireplace thought only of the Column 
of hot f urn Os from the fine hut overlooked 
the fact that tire chimney must also accom- 
modate a heavy column of descending cold 
air, A modern horizontal smoke shelf is 
shown in detail B. From this you will see 
that Che cold air descending along the 
back of the chimney strikes the shelf* is 
retarded, and is heated by the hot front 
part of the shelf pnd alja the fumes from 
the fire, causing it to turn back up the 
chimney. Of course* 11 may not be possible 
in your case to change a slanting shelf to a 
horizontal one like this, but the same re- 
sults can he gained by the simple altera- 
tion shown in Fig. 2. Here a raw of bricks 
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A dc,mpar r hingad flf I lie beet, 

ihoutd be at l trig at hkiv fir»- 

plfrcB opening li wide; Sh thWd 
noi bo IjQ lew «sr is* fnf bntk 



has bwn removed and a heavy 
sheet-iron 4 -fence" has been at- 
tached to project upward from 
the lower edge of the slanting 
shelf, which warms and turns 
the descending column of cold 
air. Iron heats up rapidly and 
transfers heat to the cold air 
coming down, against it. Another 
method of overcoming this trou- 
ble is to install a throat damper 
which should be just as long as 
the width of the fireplace open- 
ing. It should he hinged at the 
back of the smoke chamber OS 
shown in Fig. 6, and must not he 
installed too low as in Fig. 7* nor 
too far back, which would leave 
insufficient space for an effective 
smoke shelf. Also be sure that 
there is an, adequate smoke 
chamber between the damper 
and the fireplace opening. When 
raised, the damper will have the 
same effect as the sheet-iron 
'fence" shown in Fig. 2 , and be- 
sides, such a damper gives ade- 
quate draft control. 

Another common cause of 
smoky fireplaces is that the S!« 
of the fh-eplace opening end the size of the 
chimney are not of correct proportions. It Ls 
recommended that the cross-sectional area 
of the chimney should not be less than one- 
cwelfth of the area of the fireplace opening. 
Should you find that your chimney is too 
small you can reduce the sine of the fireplace 
opening by either raising the hearth with a 
course or two of bricks, or by adding a piece 
of heavy sheet metal at the top. Fig. 3. 

Many well designed fireplaces smoke be- 
cause of chimney faults. The top of a chim- 
ney should project no less than 3 ft. above 
the highest point of the roof. The higher the 
chimney, the better will be the draft But, 
before extending your chimney or investing 
in a rotating chimney lop, try the simple 
stunt shown in Fig. 4. Set a section of flue 
lining on top of the lining in the chimney 
and build around it a cement shouldcr 
curved as shown. This deflects horizontal 
air currents Upward and results in positive 
upward draft in the chimney. Insufficient 
draft may also result from mortar or debris 
partially clogging the chimney. Ramming h 
rod against the obstruction as in Fig. H, is a 
simple method of dislodging ii. 

Some other causes of smoky fireplaces 
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are as follows: Double use of a flue for two 
fireplaces— as for instance, abasement fire- 
place below one in the living room — or the 
use of a single flue for both a fireplace and 
a furnace or a kitchen stove- Off-center 
flues above the fireplace smoke chamber 
cause eddy currents and consequent slow 
exit of smoke. Sometimes gas-vent pipes 
from a hot-water heater or gas furnace 
project too far into the chimney and reduce 
the cross-sectional area of the chimney. 
Also, the same effect comes from a chim- 
ney top of smaller sire than the chimney 
itself. Flue linings that are not joined 
flush, but in which one length of lining is 
allowed to overlap the one below it, where 
the chimney is slightly slanted, are likely 
to cause trouble by reducing chimney ca- 
pacity. Joints of flue linings may be leaky 
because of disintegration and falling away 
of the mortar between them, allowing cold 
air to enter and interfere with chimney 
draft. If smoke seems to come from a crack 
between the mantel and the wall, find out 
whether a crack extends from the smoke 
chamber to the mantel 

Laying a good fire is an art. Burning a 
large heap of crumpled newspapers on the 
hearth will produce more fumes in a few 
moments than most ordinary fireplaces can 
dispose of. Fig. 5 shows how Id lay a fire, 
A heavy log is placed on the hearth against 
the back wall — not on the andirons. Tills 
is the traditional “backlog,” one purpose of 
which Is to protect the back brickwork. 
Then, a smaller log of long-burning wood 
— not a split piece — is placed across the 
andirons about 6 in, from the backlog. On 
the floor and in the Space between, the logs, 
a few crumpled newspapers,, some very 
small pieces of wood and possibly pine 
cones or dried bark, are inserted,, extending 
forward under the front log. Finally, small 
twigs and a dozen pieces of kindling arc 
piled loosely between the logs. Now, all 
that is needed to start the fire is a match. 
As the kindling ignites, knock It down be- 
tween the logs and add some fresh pieces 
Until the front log la burning, after which 
it is pulled forward to make room for a 
fresh log. A good material to take the place 
of kindling is sawdust moistened with ker- 
osene. This is kept nearby in a ean and Is 
thrown under and about the logs. Where 
a fireplace does not have a damper, you 
can prevent the fire from burning too fast 
by piling ashes under and on all sides of 
the logs. 



Inexpensive Roof Scaffold 
From Plank and Rods 




A roofing scaffold (hat can be hooked 
between the sheathing boards and moved 
up the roof as required, is made easily from 
two iron rods and a length of Z by 6-in. 
stock. The latter is drilled near the ends 
to take the rods which are threaded and 
fitted with wing nuts. The other ends of 
the rods are bent to form hooks. With this 
type of scaffolding, it is unnecessary to use 
nails, which must bo driven through the 
roofing and into the sheathing to hold it in 
place thus causing leaks when the scaffold 
is removed 

— R. M. Cooley, Kellerville, 111. 



Threaded End of Bolt Slotted 
To Unscrew Rusted Nut 

The next time 
you bolt together 
parts that are to be 
exposed to the 
weather, slot the 
threaded ends of 
the bolts as shown. 

Then when the 
nuts have to be re- 
moved and they 
have rusted tightly to the bolts just pinch 
the slotted ends together with a pair of 
pliers. This will break away the rust so 
that the nuts can be unscrewed easily. 

— W. C. Lammey, Downers Grove, 111, 
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Empty Gun Shells Ignite Easily 
To Start Camper’s Fire 



The -next time you are on a hunting trip 
and have no dry material for kindling a 
fire, a couple of empty shotgun shells will 
do the trick. There is enough was; In the 
paper af the shells to make them ignite 
easily if they are split into narrow/ strips 
with a knife. 



Daylight Fluorescent Tubes 
Colored With Cellophane 

An effect that is identical with the use of 
fluorescent lamps in different colors^ but- 
permitting a change from one color to an- 
other without investing In more than one 
lamp, is obtained, by covering the tube with 
a single thickness of Cellophane. Cellulose 



tape can bp used to seal the covering at the 
joint so that the Cellophane can be re- 
moved from the lamp in the form of a tube. 



Rubber Heels on Legs of Bench 
Help Prevent Creeping 

When my work- 
bench had a tend- 
ency to creep 
away from the 
wall under the vi- 
bration of a motor, 

I stopped the trou- 
b le by tacking 
rubber heels to 
two of the logs, 

The heels project- 
ed about ^ in, be- 
yond the lower 
ends of the legs to 
make a binding contact with the floor. 

— G- E. Hendrickson, Argyle, "Wis, 



Charring Enlarges Pipe Stem 
And Makes a Tight Fit 

If a rubber pipe- 
stem does not fit 
tightly into the 
bowl, char it with 
a match to in- 
crease the diame- 
ter of the portion 
that his into (ho 
bowl Hold the 
stem in the match flame until small bubbles 
appear in the rubber, then stick it into 
water to harden. 



Hacksaw Splits Lead Pipe 



Instead of risk- 
ing the use of a 
knife to split open 
one side of a 
length of lead 
pipe, bend the pipe 
over a pulley or 
a wood disk 
clamped in a vise. 
Then you can eas- 
ily split the pipe 
with a hacksaw as 
indicated. It is best 
to use a V-puliey so that it will be easy 
to hold the pipe in place. 
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To ikiq-v* object's- (lit pr in watyr you got nn aluminum pan erf s-uffmonl iizc and death, feetnuvr alum i- 
riuni It rtorntidi-jr'iiih-t. A [h+fl-fi'u'i tijl pan would cauu the mag net fa J, s]ick J| fa jl incDrrvenienHy, and 
the find fli h would no I utipond. Two ptrtoos can conduct □ lively naval balllo, causing the op- 

ponent'* ^'ditilrayer^" la bn "*yrA' J end remold from tJi* gotw* by ramming them amidshipi 
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Weighted Towels Tossed Easily 
To Basketball Players 





To permit quick passage of towels to his 
players during time-out periods, one bas- 
ketball coach punched holes in sponge- 
rubber balls and used them as weights. 
The corner of the towel is pulled through 
the hole in the ball. 



Stencil Kept in Close Contact 
With Work While Painting 

Creeping of paint underneath the edges 
of paper stencils when the paint is applied 
with a brush can be avoided, and a neat 
job done, by attaching the stencil to the 




work with rubber cement. Just coal the 
edges of the stencil with the cement and 
press it firmly in contact with the work. 
After the cement has dried, be sure to rub 
off any of it that might have collected on 
the surface to be painted. 



Steel Tubing Good Sanding Block 
For Use on Scrollwork 
A short piece of 
seamed steel tub- 
ing with the seam 
□pen provides a 
handy sanding 
block for smooth- 
ing scrollwork. 

The abrasive pa- 
per is merely 
wrapped aTound 
the tube, the scam of which has been 
spread slightly to permit insertion of the 
ends of the paper. When released, the seam 
will close and hold the paper tightly. 



Lighted Candle Waxes Fishlmc 

When you have a 
fishlineto wav and 
there is no regular 
equipment at 
hand, you can do 
the job with a 
candle. Just ignite 
the candle and 
then pull the line 
through the well 
of melted wav at 
the base of the wick. Care must be taken, 
of course, not to burn the line. 



Staples Locate Pages in Catalog 

If you have fre- 
quent occasion to 
refer to certain 
pages in a large 
catalog, you can 
save time by sim- 
ply clinching a pa~ 
per staple through 
the Upper corner 
of each page de- 
sired. The book 
will then auto- 
matically open to 
the stapled pages. 
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TELESCOPIC RANGEFINDER 




M’lr.vv @ 
IMITATION tlA«*CR 



Helpful in both play and work 
to estimate distances accurately, 
as in outdoor photography 

By Len Marcelius 

TT'OR maneuvers of the “Junior anny 
L corps, 11 it's sn easy matter to estimate 
quickly the distance to “enemy emplace- 
ments” with the aid of this simple range- 
finder that can be made at the cost of 
slightly more than a dollar, most of which 
goes for a set of cheap opera glasses that 
con, be found in many toy and! novelty 
stores. However, this rangefinder is really 
more than Just a toy as it can be made io 
work accurately, especially within a dis- 
tance range of 3 to 50 ft,, and thus be of 
service to those doing considerable out- 
door photography. 

In using It, you look through the eye- 
piece on the back as in Fig. 1, focusing in 
the usual way by sliding the eyepiece in 
or out. You will see two images A and E, 
ns in Fig. 2. Then, by moving the sliding 
pointer on the back as in Fig. a, you make 
image B coincide with A, after which you 
merely read the distance on the scale. 

The opera glasses used in this particular 
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l'hsg magnified 2.t> times 
and were & in. long when 
fully extended. A longer 
or shorter pair will also 
serve the purpose if the 
dimensions of the box are 
changed accordingly. One 
eyepiece and both objec- 
tives (lenses in the front 
end of the barrels), and 
two plain mirrors of good 
quality are used. The in- 
ternal arrangement of the 
rangefinder is shown in 
Figs. 3 and 4 ? and the diagram of the optical 
system is shown in Fig, 6. You will note 
that the rotating mirror on the right side. 
Figs, 3 and 6, is placed directly behind the 
front part of one barrel from which the 
lens has been removed. The mirror is at- 
tached to a movable lever which is adjust- 
ed by means of a slider. The image caught 
by this mirror is reflected through objec- 
tive No, 2 which is the lens removed from 
barrel, and cemented in a length of fiber 
tubing which is held securely in position 
as indicated. The image, after passing 
through objective No. 2 falls on the second 
mirror, which is fixed at a 45-degree angle 
at the left end of the box. The fixed mirror 
is semitransparent so that it will reflect the 
image coming from the right into the eye- 
piece at the back, and will also pass the 
image from objective No. 1 to the eyepiece 
(objective No, 1 is front of other barrel 
with lens intact.) This accounts far the 
double image that you see before adjust- 
ing the slider to merge both Into one. Ei- 
ther a partly Silvered mirror can be used 



brass or iron screwed to the top. A screw 
attached to the slider runs against the strip. 
Note that half of the screw head is filed 
away. A small coll spring on the lever at 
the large end, gives a positive action. The 
spring Is kept in place by a shallow groove 
in the rounded end of the lever. The ro- 
tating mirror is locked securely to the le- 
ver by means of a small setscrew on the 
mirror holder. You adjust this mirror to 
bring the infinity distance to the extreme 
left of the scale and then lock it. Infinity is 
determined by sighting on the moon or a 
large star. Calibration of the scale is easy 
if you sight objects at- measured distances, 
and mark these distances on the scale at 
each location of the pointer. After a peper 
scale has been made you can duplicate It 
on a strip d£ metal or you can just cover 
the paper with a piece of celluloid. A cov- 
ering of imitation leather will add consid- 
erably to the appearance of the case, which 
should also be provided with a nut in the 
bottom so that you can mount it on a cam- 
era tripod. 



ur a number of thin, parallel lines 
can be scratched on the silvering, 
as Is shown in the lower left detail 
of Fig. 4, in order to make the fixed 
minor semitransparent. 

The length of the lever attached 
to the rotating mirror, the 
straightness of its edge and the 
precision of the moving parts de- 
termine to & large extent the ac- 
curacy of the instrument. The 
lever is detailed in Fig. 7, It con- 
sists of a piece of hard-pressed 
wood as shown, having a strip of 
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Football Holder Helps to Practice Place Kicking 




You can practice place kicking 
without the aid of a helper, if this 
simple football holder is used. It 
exerts just enough pressure to 
keep the ball at the desired an- 
gle, yet does not interfere when 
kicking. All you need to make 
it is a wood box, a strap hinge, 
an iron rod and a coil spring, all 
of which are assembled as indi- 
cated in the details. 

— Dean Gelwick, Wasco, Calif. 



Hand Bolt Cutter Is Operated by root for Production Jobs 

' Needing several thousand pieces of short 




lengths of rod;, and having no power tool at 
hand with which to cut them, I rigged up a 
holt cutter so that it could be operated by 
foot, thus enabling me to snip off the rods 
rapidly. The main or pivot bolt of the cut- 
ter was removed and one long enough to 
reach through the apron of my workbench 
and lake a nut was substituted, using a 
block of suitable thickness- behind the cut- 
ter to bring it flush with the edge of the 
bench. The ends of the handles were 
drifted to take a length, of chain. This was 
slipped through a piece of pipe which 
served as a pedal. Screen-door springs 
were fastened to the lower ends of the 
handles and to the apron of the bench to 
poll the handles apart. In use, the rod was 
fed into the cutter against a stop block, 
after which foot pressure was applied 

— Arthur Jennings, Derry, Pa. 

([Dip a measuring cup or spoon into very 
hot water before using it for lard, butter, 
etc., and the fat will slip o-ut easily. 
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A/T EMBERS of a ski club can add greatly 
^ * t* the enjoyment of skiing by build- 
ing a tow to pull them back up the bill. 
The original tow was built for less than 
$350 which likely could be reduced to $200 
foy careful selection of parts, and by con- 
structing the motor house with used lum- 
hcr f or by eliminating it entirely . 

Selecting a hill is very important. This 
tow is located on the north side of a hill 
near Bayport, Minn., where direct sun- 
light seldom touches the snow until late in 
February. Trees help to catch the snow 
and protect it from the sun, but should not 
be SO numerous as to interfere with the 
skiing. The tow track must run straight 
with a minimum clearance of 3 ft. on both 
sides. All rocks and stumps should be re- 
moved, and the track should have a con- 
stant incline from top to bottom. Some dips 
can be allowed, but any bumps or sharp 
rises must be graded smooth. 

The tow motor should be located in a 
house at the top of the hill, far enough back 



from the edge to allow skiers to leave the 
rope and ski away on level ground. The 
upiiill rope must clear the top of the hill 
by at least 4 ft Hence the motor bouse 
must be built up on supports. Fig. 3. 

To keep costs at a minimum, secondhand 
parts are used. It is best to use ball-bear- 
ing pillow blocks for the shafts. In the tow 
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MOTORIZED SKI TOW 



shown, 2-1 -in. pulleys were used in 
the drive assembly. They came 
from a discarded belt-drive sys- 
tem and had three grooves turned 
into the surface to grip a 1-in, 

rope. A used automobile motor is 
the cheapest source o£ power, Be 
sure to have all parts of tho igni- 
tion cheeked to assure Quick cold- 
weather starting. An auxilijny 
dry battery may be connected to 
the ignition to help starting when 
the storage battery is straining to 
turn over the Cold motor, 

A heavy-duty lfl:I worm-gear 
reducing unit or something sec- 
ondhand like the chain and 
sprocket drives formerly used on 
Mack trucks, can be used, The 
chain drive used on the model 
shown gave a 3:1 speed reduction. 
However the transmission must 



run in low and there Is consider- 
able wear on the gears. In the il- 
lustrated tow, the motor turns at 
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derground 35 there is strain when the low 
rope is loaded. 

A safety stop at the top of the hill to 
break the ignition circuit and kill the mo- 
tor the instant a skier strikes the stop can 
be erected on two posts about 7 ft. apart 
where the skiers leave the rope, Fig. 4. On 
the house side of each post, mount the con- 
tael clip of a small knife switch. Solder 
switch blades to each end of a rubber-cov- 
ered wire. Connect the contact clips 
in series with the ignition circuit of 
the motor. Don't operate your tow 
without, a safety slop. 



1,700 r.p.m., and the 24-in. drive pulleys 
move the rope at 1,000 ft. per minute, which 
is a good speed for pulling skiers uphill A 
slower speed imposes too great strain on 
the arms of the skier: a faster speed is dan- 
gerous when inexperienced skiers are us- 
ing die low.. 

The motor house should be at least 10 ft. 
square, and the floor and foundation sup- 
ports must be at least 4 by 4-in. stock to 
withstand motor vibration. The motor and 
drive pulleys should be mounted on ver- 
tical timbers sunk in concrete below the 
frOSt line. The walls and roof oan be erect- 
ed after the machinery has been assembled 
on the floor as in Fig. 5. The motor is raised 
most easily by jacks b om below. Be sure 
to provide a Va-in, steel cable to anchor 
the house to a concrete block buried un- 



Don F t waste rape and power by running 
your tow over a long, comparatively flat 
stretch at the bottom of a hill. Locate the 
tow where the skiers will be pulled up the 
greatest possible height in the shortest dis- 
tance. The return rope should be carried 
high on trees or posts, to which model-A 
Ford front wheels are attached as pulleys. 
Another modei-A front wheel or a pulley 
should be mounted on a sled, at the bottom 
of the hill where skiers take held of the 
rope as in Fig. 1. 

Miscellaneous gadgets ivhich improve 
tow operation include a governor running 
off the fan boll and connected to the car- 
buretor to provide constant engine speed 
regardless of load, A telephone from top 
to bottom saves a lot of steps during con- 
struction and operation. 
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Car-Top Ski Rack Removed or Attached Easily 




Here's a solution to the problem of trans- 
porting gkig on a car top. By tighten- 
ing or loosening four small turn hue kies the 
carrier can be removed or attached in a 
few moments. It will fit almo.it any car 
and, consisting of only three light pieces of 
hardwood, it can be stored away with your 
skis when not in use. Four small vacuum 
CUpS contact the ear top so that there is no 



likelihood of marring the finish. In addi- 
tion to the vacuum cups, the carrier is 
hooked to the roof gutters and a small 
lurnbuekle assembly at each comer as 
shown tightens the hooks. 

— Emile C. Sebnurroacher, New York. 



Irregular-Shaped Work Sawed Rapidly by Using Pattern 



When, you have a number of duplicate 
wood pieces to cut having sides that run at 
various angles, try the saw setup shown. 
First, aaw an accurate pattern in wood of 
the pieces and then eut them roughly to 
shape, Next, clamp an auxiliary wood 
fence to the saw fence,, spacing it above 
the table a trifle more than the thickness 
of the stock to be cut, Now fasten the pat- 
tern to the work so that the latter projects 
beyond the pattern on all edges. Then trim 
the work, sliding the pattern against the 
auxiliary fence and the- waste porLiort of 
the work under it. 
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Foreign Matter Fished From Well 
By Improvised Grapple Hook 




The problem of removing several pieces 
of wood that had been dropped into a well 
by children was solved by this improvised 
grapple hook, It consists of two pieces of 
flat iron bent to the shape indicated and 
bolted togeLlier at one end to take a length 
of rope or chain for lowering it into the 
well A coil expansion spring over a bolt 
fitting loosely about the center of the two 
iron strips tends to keep them open so that 
they can be dropped over the piece to be 
removed. Whth this has been done, a short 
length of largo diameter pipe threaded 
Over the rope is released to fall down over 
the grapple hook and cause it to grip the 
block firmly for removal. 

— Charles Ellison, Hinton, W. Va. 

Notched End of Lathe Tool Rest 
Aids in Controlling Chisels 

Did you ever 
have a skew chisel 
or parting tool un- 
expectedly slip off 
the tool rest when 
you were working 
close to the end of 
the rest? Usually 
only a nick or 
gouge in the work results from this, but 
there is always the possibility of a danger- 
ous mishap. A good precaution against this 
is to file a shallow V-notch at each end of 



the rest. Note that the notch is shallow 
and just wide enough to catch the corner 
of the tool blade as it comes along and keep 
it from slipping off the rest. 



Nut Helps in Removing Nails 
Driven Deeply Into Wood 

When salvaging 
old lumber, a nut 
will be helpful in 
removing nails 
that have been 
driven so deeply 
into the wood that 
you cannot get 
under the head 
with a puller. In 
using the nut, 
place it over the 
nail head and tap 
it with a hammer 
to depress the 
wood around the nail. This will allow the 
head to projeet so that it can be reached 
with a puller. 



Compass Holds Tracing Cloth 
Taut foe Easy Lettering 

To keep tracing cloth from bulging while 
lettering it, one artist uses a compass as 
shown. Pencil erasers slipped over the 
points of the compass give the necessary 
friction between the compass and cloth to 
stretch the latter. 
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Copyrighted material. 





T",) IGID and light in 
weight, this copying 
t-asel is inexpensive and 
can be used with any 
camera suitable for copy- 
ing. All you need is some 
pipe and fittings, and 
some % or Va-in. plywood 
for the base, camera sup- 
port and. the easel board. 

Although ^-in, pipe was 
used in the original easel, 
any small size pipe that is 
available will do. The 
only ttireading necessary 
is on the ends ol the slide 
rails as the rest of the 
unit consists of nipples, 
tees, elbows and floor 
flanges. 

Fig. 1 shows the completed easel, while 
Fig. 2 shows the various parts. Begin 
Construction with the front half of the 
slide-rail assembly, and follow this with 
the camera support, Figs. 3 and S, which 
must he slipped over the slide rails before 
the rear legs and easel support are at- 
tached. As the tees at the lower ends of 
the support must slide on the rails, they 
will have to be reamed to fit Also, they 
must be drilled and tapped for setscrews 
Or thumbscrews to lock the adjustment on 
the slide rails. If floor flanges of the type 
shown are not available, you can use round 



flanges and if desired, you cut these down 
lor appearance. After completing the Cam- 
era support, put it in place and finish the 
slide-rail assembly, including the vertical 
easel supports, which are a continuation of 
the slide rails. 

Mounting of the easel is shown in Fig. 5. 
Here again, the tees must be learned 
slide Dver the supports, and they must 
tapped for thumbscrews, which lock 
adjustment of the easel. Now, the asse 
bly is screwed to the base, and the easel is 
completed. The plate-glass face of the lat- 
ter rests in a groove at the lower end 
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farmed by sere-wing a length of molding to the lower 
edg-u of Lhe easel board, and is held at the top by a 
screen -door catch of the typo shown, 

IHuin motion is provided by Lwo 75- watt lamps, 
which are screwed into standard sockets fitted with 
desk-lamp reflectors and screwed on tin -in, pipe nip- 
ples, The lamps are supported on swinging arms 
bent to shape from pipe. Tees at both ends are 
ren mod and titled with thumbscrews to permit ad- 
justment as in Figs. 4 and 7. The arms saving on short 
nipples screwed into floor flanges, which fits fasten ad 
to the base. Each lamp is provided with a cord, which 
can be plugged into a double otitic L box. screwed to 
the base. A long extension cord should lead from 
the box to a wall outlet, 

The easel can. be painted if desired. In the original, 
the pipe framework was painted black except the 
slide rails, which were painted aluminum- Varnish 
was used on the base and back of the easel board, and 
flat black on the front nf the latter to avoid reflections. 
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To Photograph Lettering on Glass 

Lettering (*q a 

Fruit jar, fancy 
bottle or glass dish 
which is difficult 
to show in a pho- 
tograph can be 
east into high re- 
lief so it will show 
clearly by the fol- 
lowing method: 
Fill the vessel 
with granulated 
sugar, then place 
one light beside 
the camera and 
another of twice 
the illumination 
above and slightly behind the subject. Use 
panchromatic film and a dark blue back- 
ground and the effect will be striking. 



Homemade Stand for a Spotlight 
From Pipe and Auto Tie Rod 

Sliding inside a length of pipe mounted 
on a suitable base,, an old auto lie rod pro- 
vides an excellent mount for a spotlight. 
A setscrew^ with a hand wheel, running 
through a nut welded to the pipe, locks the 
rod at any height. Most tie rods, especially 
those from older cars, can be adapted to the 
spotlight bracket, allowing the light to be 
tilted. — Walter E. Burton, Akron, Ohio. 





Shield on Back of Small Camera 
Aids in Ground-Glass Focusing 




When using a small camera, critical fo- 
cusing in table-top photography can be 
made easier by attaching the rubber hoot 
from an auto gear-shift lever as shown. 
Such n hoot can he purchased inexpensive- 
ly at an auto-supply store. When using the 
attachment the film is removed from the 
camera and a small piece of ground glass 
inserted in the film track. IF it is necessary 
to focus between groups of shots, the ex- 
posed film is removed and replaced In 
darkness. — Alien Fiske, Chicago, 

Wire Keeps Prints From Sticking 
To Bottom of Developer Tray 

A length of stiff 
rubber-covered 
wire, bent and laid 
in the developer 
tray so that it 
hooks over the 
edges ag shown, 
will keep prints 
from sticking to 
the bottom so they have to be “dug* 1 out 
with the fingers nr tongs., This trouble oc- 
curs frequently when prints are being 
made on single-weight paper with the re- 
sult that the edge is sometimes damaged. 
The wire holds a portion of the print oft 
the tray bottom, making it easy to grasp. 
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Avoid These 






fl-JS A 



gcruiesl enemy ft sond pr gpil, Sped 
Scratches linM), fam* shulleri end w^rltc inlo 
athcr delicate parts,. Keep jrou' camera in 43 
pauch or case when not aclually in usa,, espe- 
cially or* wind/ days «r when «r the baach 




Intlrdd of vllnp a pair of lessors lu loosed 
lenses, or a jackknife to tiffrt WtW), keep Ot 
hand □ small Spanner key that fits your lentes, 
and a tiny screwdriver. When removing lenses., 
avoid fingermarking them: as this leaves an 
oily deposii ctod perhaps g Prece of acid from 
petipirfllEon. When replacing them, be ■£prt- 
Ful naS +0 srrip Ihe fin-e threads 




Rubbing lenses with a grimy handkerchief pipy 
result in liny, permanent icveUlies. Optical glass 
is wfler lha.n window glass, and many scratches 
will impair definition of lenses. Dust Ihe lenses 
with a small camel's -hair brush, Then polish 
gadfly with a deuir ISrten handkerchief ar lens 
litxu-c. Oil and other sticky sdrbslancex on the 
glass should be soaked with special cleaner far 
spectacles obtainable! at opticians and drug stores 




Oil on (hirttet mechanism courts disaster. Shutters 
C>fe buin fo work efficiency whan perfectly dry. 
Oil gums up Ihe parts eovllng slst^gith ottion *nd 
oflen complete failure-. If the shutter slicks,- fake 
the camera to a competent repair man who will 
remove the Jens and rinse the shutter in chloro- 
form,. or he may oven have lo straighten one a-r 
mart shutter plates if they are henl 
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AbusesThat Ruin Cam 



A hard I^Ssf on the diaphj{i«jrtfi housing may bend 
or warp She thin platen on-d you should o^ifi 
VMng the diaphragm lever as a grip to Sum She 
ItoUlih^, Shutters r,f She focal plan* lyp# should 
■TinSh be luff under Se-ntiars for long petpEdi of lime. 
The spring iliauJd be released or ll may suffer 
fplfgue ond ip 14 rts i'i+c. E-cs^es, the dolh may 
be Stretched au3 Ojf s.hope 



Stuffing a table release into She (4i«irrci ease 
when dosing lr may jam Ihe cable irlg She 
calch m j^iy wan's be able ha open She camera 
again— py th-ia practicn may eewlc the cablg to 
wodge against same del leal* part inside, and 
ever* result in breaking is. If the cable rpleate 
does- nal fiJ inside rnadily, it should bo ramqraed 
before dosing Ihe camera and stored *lsrrwJ,*.. t 
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Old Tablespoon Serves as a Seale 
Weighing Small Quantities 




wliuD 



Small amounts of photographic chemt- 
cak can bn weighed in the home darkroom 
with a scale made from an old tablespoon. 
First make the base, with a piece of shoot 
metal mounted upright to serve as a ful- 
Luuim After filing and bending the end of 



the spoon handle to form a small hook, find 
the spoon 1 a center of balance; file a nick in 
the handle at this point and bend ail ill- 
verted V a:-: indicated. Weights fire made 
of strips of lead. The nail under the end of 
the handle prevents it from going ton far 
down when a weight Is hung on the hook 
before the chemical to be weighed is 
poured in the howl. 



Photographs Are Mailed. Safely 

In Cardboard Protectors 

Ordinary thin 
enrdhoard, such as 
is inserted in 
shirts at the Laun- 
dry, may be used 
to protect mailed 
photos. Cut two 
pieces of the card- 
board slightly 
larger than the 
print that is to be 
mailed. Lay these 
together and fas- 
ten them on two 
sides with a stapler, Then slip the photo- 
graph between the cardboards and staple 
the other two sides. 




Latest Plan Catalogue for Home Craftsmen 

Hundreds of useful and attractive things to make in your workshop 
Profusely illustrated to show just what the articles listed look like w r hen finished 




INCLUDES 

MODERN AND COLONIAL FURNITURE of alF kinds 
s-lcK ai fables, chain* slands, magazine baskets, 
cupboards, cabinets, chesfs, sewing baskets, etc. 

HOME AND GARDEN IMPROVEMENTS comprlsF*^ 
Irems Fire' Venelian blindi* ihuFfetir 1relliiet.r Or'bcp'i., 
fireplaces, bird houses* Dulch windmills, cle. 

WORHBfNC«ES> TQOL CAtlNETS, MOTOR-DRIVEN 
MACH IKES SsrtFi ®i dri Ih prtUU, K.f®H WW*, tlrftr- 
lar sows, belt, drum and spindle sanderi* shaperi-. 

MODELS OF ALL KINDS, both utdMyp* hirterie mod- 
els- and latirnamcnt-fype model racing yachif. 

OUTDOOR-SPORT DEVICES, rav/baals, motortaafs, 

sonars, kayaks, kebab Li, skil, babslfe-di, kllSi. 

ELECTRICAL DEVICES, soldering irons, spat wnFdars. 

RApSO EQUIPM-EHT, reteshrfli-i, frontnlilleri, firtipl ifieiri, 

TOYS AND NOVELTIES far gifts or resale purposes, 

JUVENILE ARTICLES such as midget aula, doll hciusij. 

The only salt la get ihii -waolsgue 1* a 
th-ree-cenl ifamp. WJi-iO 6fdefpn£) be hi re fa 
print or Write yavf name tind address- carefully 



POPULAR MECHANICS PLAN SERVICE, 200 E. Ontario St, Chicago, Illinois 
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A Modern 
Paul Revere Wf 



which are fed directly into the 
broadcast .station transmitter and 
control all local receivers equipped 

to be actuated hy it. Within a few 
seconds the impulses turn rm the 
"Alert 11 receiver shown in photo B, 
a green and red light glow, and the 
bell on the receiver rings. This 
3-tube receiver can be operated 24 
hours a day over a long period of 
time at low eost h and may he fixed- 
tuned to any onO broadcasting sta- 
tion, It is then receptive to the in- 
audible signals from that trans- 
mitter. Its loudspeaker is normally 
silent, until the special flash is re- 
ceived which energizes an electric 
relay that clicks the speaker into 
the circuit to reproduce the warn- 
ing broadcast or special program. 
Simultaneously the bell rings. 



1TH Mayor DaCuar- 
■ * dia of New York 
City, the National Direc- 
tor of Civilian Defense, 
David Sarnoff of RCA 
recently demonstrated on 
“Alert"' receiver that 
turns on automatically 
when it receives a special 
inaudible robot signal 
from a broadcasting sta- 
tion, rings a bell to sum- 
mon listeners., and then 
shuts off when an all- 
clear signal is received. 

At the transmitting 
statiosif photo A, n vac- 
uum tube oscillator gen- 
erates sub-audible “on 1 " 
and lL o(F’ frequencies 
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OMY SPECIAL 



By Stanley Johnson, W9LBV 



T^OR THE beginner who wants to grad- 
uate from the crystal set stage, or the 
radio experinieuter who enjoys DX-ing 
with a simple broadcast receiver, this one- 
tube “Economy Special' 1 has a host of in- 
bercsLing features. Designed, in breadboard 
fashion for easy construction, It has un- 
usual "DX 11 (distance getting) ability with 
good headphone volume. 

No A-battery is required, as the type 
117NI-GT tube operates directly o(E the 
TlO-volt a^c. or d.c, power line. Another 
feature is the Stic 4 ] ,i»- volt “Q" battery 
which serves as a B-battery to provide am- 
ple power, thanks to the effectiveness of a 
screen grid regenerative detector circuit. 
Drain is so low that this battery should last 
about 13 months with ordinary usage. 

Al] parts, Including the tube and battery, 
less headphones cost only about $4,50 even 
at the slightly advanced prices quoted in 
the new fall catalogs issued by the largo 
mail order radio parts houses. 'Hie wood 
base is detailed in FLg, 1 and the location, 
of the various parts indicated. Sand the 
board smooth and bevel the top edge slight- 
ly for a neat effect, Each part is mounted 
with short wood screws except the variable 
condenser, A hole is drilled through the 
board and countersunk on the underside 
for a machine screw to mount this 

condenser. The antenna and ground bind- 
ing post strip is raised to dear the board 
by means of washers nr short bushings 
through which the wood screws arc insert- 
ed, An Eby octal socket mounts directly 
on the baseboard. Photos A r B, C and D 
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{<* BEGINNERS 

show various views of the assembly, and 
all connections are clearly indicated in the 
simplified wiring diagram Fig. 3, which is 
a Lop view o£ the baseboard, It will be 
noted that the frame of tlie tuning con- 
denser (C]) is common with the rotor 
plates E; terminal lugs (S') for the insulat- 
ed stationary plates will be found on both 
sides of the condenser. 

The antenna coil may be any low im- 
pedance solenoid single layer wound type, 
for a 370 or 365 mmld, tuning condenser; 
do not use a high Impedance type r This 
coil consists of two windings, one large and 
one small, as indicated in the schematic 
circuit diaRrnm Fig. 3. The coil terminal 
connections shown in diagram Fig. 2 at F 
and G are for the ends of the large winding 
in the particular coil used in the model. 
Some coil manufacturers locale the tenni- 
nals in a different sequence, therefore be 
sure to trace yours out and connect them 
accordingly. Either end of the large wind- 
ing may be Used for the ground end; in 
other words, the (F) end which is to be 
connected to the soldering lug under the 
Coil mounting-bracket screw, The “tick- 
lci i? ’ or small winding terminals arc F and 
PH, and should be connected to the leads 
shown although the small coil terminals 
(esflflrtyed to page 195) 
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Portable Mobile Radiopffone ior 5-10 Meters 






MU 




/ r "\F RUGGED chassis typo construction 
especially planned for use in automo- 
biles, this compact emergency unit oper- 
ates from a 6-volt storage battery using a’ 
vibrator power supply which may be re- 
motely controlled from any convenient 
point. Separate plugs and sockets are pro- 
vided for the power supply and the control 
wiring. Modem improvements arc includ- 
ed tor simplified operation under all emer- 
gency conditions. 

A front view of the completed tit unit is 
shown iTl photo A; the three variable con- 
denser adjustments are made with a screw - 
driver and then locked with special nuts. 
The metering of the oscillator cathode 
current* the final grid, current and final 
cathode current Ls done by plugging in an 
external meter in the jacks, provided. Rear 
view photo B shows the cable plugs, bat- 
tery clips and control box. 

The schematic circuit diagram is given 
in Fig. 1; the R.F. tube line-up is as fol- 
lows: a fiVfi-G tri-tet crystal oscillator, and 
a T-21 final amplifier. The oscillator stage 
operates With a 20- meter crystal, and dou- 
bling is carried on in the pkle circuit. At 
no time is operation, of the ciystal stage 
“straight through” recommended. The os- 
cillator plate tank is capacity-coupled- to 
the T-21 grid; this T-21 tube operates 
“straight through* on. 10 meters, and, ior 
5-meler operation doubling in the final is 
accomplished. The final tank condenser is 
of the split stator type, and the final am- 
plifier is neutralised in a conventional 
manner. The cathode tank coil is wound 
On a 1-in. form, and the oscillator plate 
and final plate tank coils are wound on 
National PB-1G bases with heavy copper 
wire. Power is taken from the final tank 
by means of a link. 

Power input to the final amplifier plate, 
when it is properly loaded, is from lfl to 12 
watts. The final stage cathode current 
should be between 50 and 55 ma, A single 
tiVG-G tube operates as a Class A amplifier 
to modulate the T-21 tube. Provision is 
made for remotely connecting a carbon 
microphone to the primary of the micro- 
phone transformer which is installed on 
the undei’Side of the chassis. A control 
with a screwdriver adjustment permits 
regulation of the gain of the audio system. 

All parts arc available from mall order 
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thuMcd RADIO SUGGESTIONS 



(A) wfch Jr myiEc in fhclr heels" ol well in 
their fingers, Volte? flnd Lynne ilralle audi- 
tnmi vfirh taps taming thr^ug+i the loud- 
speaker'^ et P,A, amplifier, Sounding ilke a 
whale regiment frt perfect time. Contact- 
type "mitJi" placed in Iweli -and on stringed 
instruments' are empl-oysd In this specialty 
&(,t, (&> Miniature storage bo I levy f<0.r port- 
able sett, supplies balh ' '-oniL "It''-* pander: 
the former direct and the 3at 
a separate vibrO-t-er unit, Ha 
.indicator and it houKtl h O 
parent 



Fi&l 



:C! Hints far crystal set usersj cheap head- 
phones can be improved by substituting the 
diaphragm shown In Fig, 1. Remove iJl-fl Ihin metal diaphragm and 
Ute it 01 0 pO-ttern lo 4u* one of the lame sice f*om thick pho-to 
film; cement n thin iron disk in exact center and replace in phones . ^ 
wirh metal disk shown. Fig. 2 old type cat- whisker may be ce- 
mented to sensitive point on crystal tar ''fixed" cantacE. i'Dj Com- 
pact tube shields with vertical grooves for flexible fit 



FlG - S © 








iE; Haodphcn* orjIMdliar pda piers woFer 
disk goes sender output tube, outlet Cou- 
pler pn&ulde* screw terminals Cor Speaker 
leads, ond tip-jo-ckt for* phones. Avail- 
able in 3 types, far 4, 6 or fl- prong out- 
put tubes; two units ore employed far 
sots having push pull output, -,r) fftur- 
rcttige rheostat!; eofh Un«t huS 4 different 
resistance Values Willi corresponding cur- 
rent capacities, for regulating current 
and voltage in experimental applicati^ni. 
(G; Tiny thermometer mounts on aula 
antenna, (iff Handy holder for short 
lengths oF solder 
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Both Sides of Records Are Played 
Without Turning Them Over 



said to Use the hardest duo -lateral wound 
chokes ever made. The unit is 13 in. long, 
16 in. wide and 10 in. high. 





Illuminated Speaker Cabinet 



Illuminated by 
two 11 0- volt lamps 
reflecting light 
through colored 
panel?, this 
a k e r i a d e- 
■Signed for use in 
clubs;, restaurants 
nn-rl theaters. The 
decorative “pipes' 1 
arc finished in gold lacquer. 

9V Z-Vf-C&r- 



Soutid-on-Film for Dictation 

r ^ This compact unit is designed for bot|*^ 

■ -"'recording and playback. Forty SOUPtT^ 
tracks are Indented across the width of the . 
film. r rbe location of each track is indexeeff 
for each recording so that any parhcuJajj/"--- 
treck may be found quickly for playbaclS^' 





This automatic record player with tan- 
dem tone arm plays both sides of double- 
faced records without turning them over. 
There are no needles to change- Tire tone 
arm returns to rest after playing the last 
record and shuts off the mechanism. The 
Instrument provides two hours of music 
when the starting button is touched. The 
9-tube receiver has three American and 
* foreign hands; built-in loop antenna and 
nuoux treble and bass tone controls. 



'" -Radio Interference Filter 






Designed pri- 
marily for use on 
marine genera- 
tors, this filter is 
also useful on all 
types of d.c, mo- 
tor and generators 
for eliminating 
radio interference 
generated at the 
commutator. It ig 



lUuepflnti cqwrijig simplifisid fgdi& confOuglfon (o- 

fidel in Ihil And pull pIKir* ore uvuiloblc fotf 2 -5c 
rath, Many papulur Irltc-d ifatuitl to ekooir from. 
Original detailed part! Mill with names at supply 
idurcBi, can be obtained from P’np.jlor Mechanics 
Radio Department upon receipt of po-ilapc. 



NEXT MONTH — How to Etuilrl the Miniature Portable “Micrclube’"' Three. Prob- 
ably the smallest 3-tube broadcast receiver ever designed for home construction. 
New low-drain tubes, no larger than ordinary radio pilot lamps, used In a simple 
efficient circuit. Also — Slow to Find “Hidden Transmitters^ With Homemade Loop. 
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Shop notes 




Lettl** t ricks and proper 
prorcd u re will make 
screws hold effectively 



By 

W. Clyde Lammey 



1 JXLIKE glue? or bolts 
" ■' 35 a means of joini hr 
peris made of wood, the 
holding power of a screw depends on she 
resistance of the wood structure to tearing 
or pulling strains. When being driven, a 
wood screw laps its own thread and rela- 
tively liltie of its power to hold parts to- 
gether depends oil the wedging pressure of 
the wood fibers, as is true with a nail. 

Tn joining any wooden pieces it Is neecs- 
sary first, to consider the type, size, num- 
ber and length of the screws to he used. 
Fig, 1 shows the three types in most com- 
mon use, any one style being made In a 
variety of sizes and lengths. After select- 
ing the desired length, you take into ac- 
count whether the assembly requires that 
the threaded section of the screw' is to be 
driven into end grain, edge grain or flat 
grain, Figs. 2 and S. Edge and fiat grain 
ore about equal in respect to the holding 
power of screws in most common woods 
with the exception of knots or other de- 
fects at the point where the screw is to be 
driven. When screws are driven into end 
grain, the smaller diameter of the counter- 
bore or body bole for the screw, is really a 
pilot hole and should be drilled only" deep 
enough to start the threads, Fig. 2. In the 
common softer woods the threads will cut 
their way into end grain without the ne- 
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cossity or Donri l&rboring for a greater 
length of the threaded section, The 
only exceptions to this are the very 
hard, close-grained woods such as 
“ rock” maple. In end sen in the wood 
fibers He parallel or nearly 50 to the 
axis of the screw and those directly 
in the path of the screw are either 
severed or forced aside. When driv- 
ing screws into fiat grain of hard 
close-grained woods, the small diam- 
eter of the counterbore should be just 
slightly less in depth than the length of the 
threaded section of the screw as in detail 
C of Fig. 4, If the eounterbore is too shal- 
low in hardwood as in detail A, the undue 
twisting strain necessary to drive the screw 
may break it On the other hand if the 
ccunterbore is too large or too deep as in 
detail R, the threads may pull loo.se before 
the countersunk head of the screw is seat- 
ed hush. In hardwood, the diameter of the 
counterbore should be the same or a trifle 
larger than the body of the screw measured 
al the bottom of the threads, while in soft- 
woods the diameter of the counterbore 
should be smaller in mast cases. 

To say that a screw is too lung duos not 
imply that its effectiveness Ls lessened, but 
means that there is little point in using a 
screw longer than necessary. An example 
is shown in tine center detail in Fig, H. In 
the detail at the left the screw is obviously 
too short to hoid the parts together while 
a screw of the proper length as in the ex- 
treme right-hand detail, will result in a 
joint, of maximum strength. When you 
drive a line of flat-head screws near the 
edge of the stock it's generally best to 
stagger them as in Fig. 6. Using a screw- 
driver bit of the proper width is also im- 
portant, See Fig. 7. In detail A the wide 
bit is likely to twist out of the slot. Details 
B and C show bits of the correct size and 
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width, for the size anti type of screw. Coun- 
tersinking flat-head sen* 1 , vs to the proper 
depth in hardwoods is shown in detail A 
of Fig. 8. Conn ter sinking to a diameter less 
than the head of the .■screw ns in detail R 
sometimes results in splitting the wood, 
Use a depth gauge on the countersink as 
in detail C. A metal countersunk washer 
of the kind shown in detail D may he used 
with either a flat or oval- head screw to 
prevent splitting where the screw must be 
driven close to the edge of thin stock. 

Grinding reverie bevels on. the screw- 
driver bit as in Fig, 9 will help to give larg- 
er bits a better iL bite.'' Fig r 10 shows one 
way of filing the screw slot to prevent the 
screw being turned out. Sometimes this is 
desirable, as on door hasps. Another kink 
that helps when driving screws into very 
hard woods or bard fiber is shown in. the 
right-hand detail of Fig. 10. Filing a V-slot 
along the length of Lhu screw causes tile 
threads to cut through the bard material 
much like a tap. When driving a large 
number of sci^ws of the same size you will 
find that a short piece of tubing slipped 
over the head of the screw prevents the 
screwdriver bit from sliding out of the slot. 
Using a little soap on screw threads should 
also be kept in mind as this helps to reduce 
friction. 



d Copper, brass and pewter may be cleaned 
Successfully by applying a pas Le made with 
equal parts of flour, vinegar and salt- Let 
the paste stay on for about an hour, then 
rub it oft, and wash Lhe metal with warm 
water before polishing. 
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Stock Tank Makes Handy Cover 
Over Gasoline Engine 



Not having room for his gas engine in 
the pump house, a fanner placed it out- 
side the building as shown and covered, it 
with an old steel Stock tank. One end was 
cut out of the lank, which was hinged to 
the side of the pump house so that it could 
be raised off the engine when necessary. 

Plywood Jig Holds Mailing Tubes 
While Addressing Them 

Having large numbers of mailing tubes 
of varying lengths and diameters to ad- 
dress each day* one clerk made a jig like 




the one shown to hold them Xvhile writing 
the addresses. The jig is made of plywood 
and consists of two parts. One is made like 
a platform and the other is made wedge 
shape Id glide under the platform. The 
mailing tube lies in the trough formed by 
the Joining of the two parts, 

—W. C. Wilhite, Carlin ville, IE 



Hake Tine Used as Spring 
Keeps Gate Closed 
A good spring to 
keep stock gates 
closed can b e 
made by using a 
rake tine as 
shown. The coiled 
portion of the tine 
is slipped over the 
end of the gate, and the bent end is driven 
into the tap of the gate post Then. the 
pointed end of the tine is flattened and 
bolted to a steel bar, which is clamped to 
the top rail of the gate. 



Horseshoe Handle on Ladder 
Balances It for Carrying 

To avoid loss of 
time in finding the 
center af balance 
of a ladder for 
easy carrying each 
time it is picked 
up, nail a horse- 
shoe to one of the 
side rails at the 
proper location. In this way, you Will al- 
ways have the correct balance so the lad- 
der can he picked up and carried easily. 





Cotter-Key Gliders on Scoop 
Protect Wood Floor 




To keep a grain 
scoop from chip- 
ping or slivering 
the wood floor of 



a granary or wag- 
on box, one farm- 
er slipped a cou- 
ple of cotter keys 
over the edge of 
the scoop. These serve as gliders and allow 
the work to be done without the edge of 
the scoop digging into the floor. 
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Adjusting Triggers of Rifles to Get Easy Action 




Quick, snappy trigger action, which re- 
quires only 3 to 4 lbs, uf finger pressure, is 
possible by slight alterations. Less than 3 
lbs. pressure cannot be regarded as safe. 
Fig. i shows the most common trigger- 
and- hammer assembly. When the angle 
between sear point and hammer notch is 
as shown by the dotted lines at A of Fig. 1, 
the trigger pulls hard. By reshaping the 
parts as at B, the trigger works too easily 
which is unsafe, but if shaped as in detail 
C, it will work smoothly, quickly and safe- 
ly, If the hammer notch is too deep, result- 
ing in a long f slow pull, don’t file away the 
front of it It is much better to "pin” the 
hammer with a small piece of drill rod, as 
indicated in Fig. 2 . 

Fig. 3 show's the Usual bait-action type 
of firing mechanism. To reduce the poll, 
polish adjacent surfaces of the sear point 
and cocking piece along line AB. Be sure 
tint to grind cither point shorter, and do 
not bevel or round these surfaces, or the 
gun may discharge accidentally. Most bolt 
actions have a double pull for safety. In 
Fig. 4 r the hump A, bearing against the un- 
derside of the receiver. Is the fulcrum for 
the first two thirds of the trigger move- 
ment, drawing the sear point down out of 
cocking-piece notch, after which hump B 



becomes the fulcrum. If you don't like a 
double pull, grind off hump A. Fig. 5 shows 
the change for British Lee-Enfield system. 
Never attempt stoning or grinding on any 
guns having sensitive firing mechanisms. 
Triggers of the kind shown in Fig, ft can 
be improved. The original trigger is cut 
off and changed into a sear and a new trig- 
ger with double fulcrum B and C is at- 
tached by pin A, 

Triggers of shotguns usually do not re- 
quire much attention. When they must he 
lightened, however, the general principles 
explained in Fig, 1 usually will apply re- 
gardless of the type of action. For weight- 
ing trigger pull, spring scales are some- 
times employed, but they quite often are 
inaccurate. A trigger weight made by sol- 
dering a wire hook to a small Lin. Can^ Fig. 7, 
is better for this purpose. The can is filled 
with shot or sand to exact weight required. 
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Hole Drilled in Tubular Track 
To Oil Door Hanger 



standard is fastened to a flat-iron bracket, 
which is bolted lo the carriage. 

— James R, Westbay, McKeesport, Pa. 



Bent Comb Makes Handy Rack 
For Drying Price Tags 

When bent as 
Indicated, an ordi- 
nary celluloid or 
rubber comb pro- 
vides a handy rack 
for drying price 
lags and olh.Gr 
small Cards, If a 
number of such 
tags are made up 
at regular inter- 
vals, it will be a good idea to bend several 
combs for the purpose and keep them on 
hand for future use. 



Improvements on a Hammer 
That Aid in Clinching 

By filing a V-notch in. one of the claws 
of a carpenter's hammer, as shown in the 
lower righL-band detail, yuli have a simples 
means of pulling long nails after they have 
been pulled part way in the usual manner. 
As proper clinching of nails in some kinds 
of work is very important, it is a good idea 
to fix your hammer so that this can be 
done both easily and rapidly. A hole 
drilled through uno of the claws as shown 
in the lower loft hand detail, and one 
drilled in the hammer head as shown in 
the upper detail will enable you to clinch 
a nail easily regardless of its position. 



To ovoid the job of rolling heavy sliding 
doors of? the track for oiling the hanger 
trucks, one farmer drilled a te-in. hole 
through the weather shield and the tubu- 
lar track. This made it easy to oil the roll- 
ers of each hanger by simply sliding the 
door to the proper location. Before drill- 
ing the hole, make sUrt that it is located 
so that both hanger trucks wil pass by it 
when the door is opened wide. 



Lathe Work Illuminated Brightly 
With Lamp on Carriage 

Eyestrain 
caused by watch- 
ing intricate work 

in a lathe under 
changing light 
conditions can be 
reduced to a min- 
imum by mount- 
ing a lamp on the 
carriage so that it 
follows the cutting 
tool. This assures 
that the light will 
be of the same in- 
ten sity on the 
work at all limes. A desk lamp of the type 
having a flexible standard is best for this 
purpose. The base is removed and the 
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\,f ANY furniture projects require tilt 
^ ^ drilling of holes at an angle. The 
stool shown in Fig. 4 is a typical exam- 
ple. In this project, the legs may be © 
tilted one way only, as in Fig. 5, to make 

a simple angle with the top, or they may 
be tilted both ways as in Figs, fi and 7, to form a 
compound angle. 

In drilling at an angle it is necessary first to have 
a drilling line marked with pencil on the auxiliary 
wood table of the drill press, as in Fig. 1, the line 
being directly under the drill point and parallel to 
the back edge of the drill table. Second, in all drilling 
operations the centerline of the hole to be drilled 
must be directly over the drilling line marked on the 
drill table. See Fig. 2, 

The Hrsi actual step is to determine how much the 
drill table must be tilled. In the ease of a simple 
angle, the lilt is often given in degrees and can be 
conveniently taken off by setting a T-bevel to a miter 
gauge set at the required position, as in FHg. 8- When 
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the degree tilt is not given,, 
the T-bevel can be set 
a drawing of the project. Fig. 

S. Then the drill table is 
tilled to the angle deter- 
mined, keeping the blade in 
line with the drilling line as 
in Fig. 10, after which the 
work is placed in position for 
drilling. 

The drill table tilt for com- 
pound angles is determined 
by making a simple full-size 
layout of the bottom plan of 
the project. In a typical 
project, of this kind, Ftg, 11, 
the tilt of the legs is usually 
expressed in terms of inches. 

The bottom plan may be 
given, or, if not, can be read- 
ily constructed from dimen- 
sions given in the aide and 
end views. Only one comer 
of the bottom plan need be drawn, as shown 
in Fig- 13. It should show the centerline of 
the leg, lino AB. AL right angles to line AB, 
erect a line BC equal to the height of the 
project. Join C to A. The angle at C will 
bo the tilt angle. In taking this off, set the 
T- bevel at SO degrees, and than add tbe 
angle, as shown in Fig, 12- Tilt the drill 
table to this angle, Fig. 14. Use the paper 
plan of bottom to mark the leg centerlines 
on the underside of work end then drill, 
keeping the leg centerline over the drilling 
lino on the drill press table, as in Fig. 1. 

When the work is round, the drilling 
lines of boles always radiate from the cen- 
ter. After determining the required tilt, 
work of this kind should be mounted on a 
pivot directly over the drilling lino on the 
drill press table, as in Fig. 15. Equal angles. 



see Fig, ft, arc conveniently worked with & 
V-block placed as shown in Fig. 16. The 
one other type of angle drilling (pocket 
holes for wood screws) requires no calcu- 
lation, and you can work the tilt most eas- 
ily by supporting the work against a guide 
block which is cut at a 15-degree bevel, 
as shown in Fig- 1T- 
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Mirrors in Bowling Alley Aid the Score Keeper 



In st Chicago howling 
alley where a row of 
posts made it impossible 
for a score keeper to see 
the pins in both alleys 
adjacent to the poatg 
without moving from one 
to another, a couple of 
mirrors were arranged 
to take care of the trou- 
ble. As indicated, a small, 
adjustable mirror was 
mounted on the first post 
so that it reflected the 
image of the ping in the 
right-hand alley on a 
larger mirror attached to 
the second post. With 
this arrangement, the 
score keeper sat where 
he could see the pins in 
the left-hand alley, and 
also see into the large 
mirror. — C- M.MacChes- 
ncy f Chicago. 
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Scales on Drill Press Table Help in Drilling Spaced Holes 



To save time when drilling spaced holes 
In sheet metal and other material, the table 
of a drill press was fitted with two scales, 
one on the table and the other on a carrier. 
First the table sides A were milled true 
and short steps B were milled on the inner 
surfaces to take a guide or carrier, after 




which the left edge C was milled to take 
scale D flush with the surface, the scale 
being held in place by pins E. Then the 
table was divided equally by guide lines 
N and P, which Intersect directly under 
the drill Next the guide F was machined 
to fit, A steel strip was then fitted over the 
top of the table ta carry a standard scale K, 
both LJlc strip and scale being screwed to 
the carrier, A hole was tapped through 
the center of the guide to accommodate the 
knurled screw L and the clamp disk M, 
Hole R was reamed out to a standard size 
so that a plug could be set In the chuck to 
line up the table. When drilling a scries of 
holes laterally, the guide is adjusted the 
desired distance away from the line P as 
indicated on scale D, after which the clamp 
screw is tightened. To position holes longi- 
tudinally, the edge of the work is located 
the correct distance from line N as indi- 
cated on scale. After She first hole has 
been drilled, other holes are positioned by 
moving the end of the work in either direc- 
tion until the proper distances are read on 
the scale. 

— John Honegger, Bloomfield, N. J. 
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Hollow-Tile *' Stove" Heats Sand 
On. Winter Construction Jobs 



To keep sand warm and dry on a winter 
construction job h a workman made a stove 
of hollow til?, piling the sand and stone 
over it as shown. Fuel ig inserted from 
both ends of the tile. 




Underground. Tank Is Removed 
Easily by Floating It 

Having a large fuel-oil tank to remove 
from underground, one workman, did the 
job singiehanded with little labor. First 
the tank was emptied, and then the soil 
was dug away from around it, after which 
water was applied to the hole to float the 
tank. A minimum amount of water can be 



used by applying just enough to float it, 
and thou shoveling the dlrL slowly back 
into the bole. This displaces the water, 
causing it to rise and bring the tank with it 
It may he necessary to replenish the water 
as the work progresses to replace the water 
Lhal soaks into the back filL 



Electrician^ Shockless Tweezers 
Made From Toothbrush Handle 

An electrical 
worker and radio 
technician solved 
the problem of 
working around 
u live“ equipment 
without danger of 
short circuits by 
using a pair of nonm eta life tweezers. 
These were made by slotting an old tooth-- 
brush hail die to form jaws as shown. 

— Paul H. Smith, Norfolk, Mass, 



Flag Reverses to Change Color 

Instead of car- 
rying two signal 
flags of different 
colors to indicate 
caution or danger, 
one workman uses 
a sack flag. The 
inside is green, 
and the outside 
red so that it can 
be reversed at will 
to expose either 
color. 



"Spread Feet** Support Ladder 
And Help Prevent Tipping 

The tendency of 
a long ladder to tip 
when used in an 
orchard was min- 
imized by bolting 
feet to the lower 
ends of the side 
rails. The feet 
were made from 
quarter sections 
cut from an old 
auto wheel rim 
and bent as indi- 
cated. 
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engage holes in the lower half of the maid. 
A tapered hole Ls bored out on the lathe 
to form a hub for the Inside of ihe wheel, 
and is continued right through the plate 
by drilling. Fig. 4. This hole is for pouring 
and should be countersunk on the inside 
to permit easy removal from the casting. 
Before using the mold, it should be heated 
slightly and smoked well on the inside. 



Ti/f' QDELMAKER5 who build locarno- 
* lives need not go to the expense of 
purchasing the wheels, Fig. 1, if they cast 
them in these brass, molds, which can be 
used repeatedly. The molds shown are not 
dimensioned to a particular scale, but by 
following the instructions you can make 
them to any desired scale. All you need is 
two small pieces of brass, one a little thick- 
er than the wheels to be east to serve as the 
mold, and the other to serve as a cover. 

First, chuck the thick piece in a lathe 
and turn it to iorm a pro-file oE the wheel 
to be cast, Fig. 3. Turn tlifi depression for 
the hub. Lire and tire flange, and then turn 
the rest of the profile to equal the thick- 
ness nf the spokeg. Be sure to allow a 
2-degree draft ar taper on the hub and 
lirc-llange depressions. This is necessary 
to assure easy removal of the casting. It 
may be necessary, after turning the huh 
depression, to use a mill to elongate it to 
form the crank lug. 

The next step is to cut segments and 
rivet them in the mold to form the spokes, 
Fig, 2. These can be cut from brass on a 
jigsaw, using a jeweler’s blade. Tilt the 
Saw table at a 2-degree angle to taper the 
segment edges to get the necessary draft, 
Now, cuts or scores should be made in the 
face of the mold from each spoke position 
as indicated by the doited lines in Fig. 2, to 
allow ail' to escape when pouring the metaL 

The upper half of the mold is quite sim- 
ple to make. It is fitted with four pins to 
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Fence-Splicing Crank Pulls Wires 
To Make Repair Easily 




For quickly stretching broken fence 
wires, one farmer uses a tool shaped like 
the handle of a speed wench, In use, loops 
are formed on the ends of the broken wire 
and the splicing wire is tied to one loop and 
run through the oilier. Then the splice is 
run through a hole in the end of the took 
which is then rotated, winding the splice 
on the tool and pulling the two broken 
ends of the wire as close together as possi- 
ble, — I- TJ- Mast, Fayetteville, Ark, 



Brake Drums Anchor Gate Posts 

To keep steel gate posts from loosening 
in the ground, drive them in the usual 
manner, then drop an auto brake drum or 
discarded disc- harrow blade over each 
post, and drive it down level with the sur- 




face of the ground. Lateral movement of 
the post will thus be restricted so that it 
does not loosen easily. 



Discarded Valve Holds Rods 
While Cutting Them 

Having a num- 
ber of small steel 
rods to cut into 
short lengths, a 
plumber clamped 
a Valve of the type 
shown in a bench 
vise and used it to 
hold the rods. In- 
serted through the 
opened end, the 
rod was gripped or 
released by turn- 
ing the handle of 
the valve. 



Glove Slipped Over SledgeHaudle 
Is Emergency Stop Signal 

When a danger- 
ous place in a road 
was found, and 
there was no flag 
at hand, one 
worker placed Ids 
sledge at the spot 
and slipped his 
glove over the 
handle to serve as 
a stop signal to 
motoTists, A 
leather glove will 
retain its shape 
and be easy to see, 

Rubbers Avoid Slipping of Ladder 

Besides carry- 
ing Ids alarm rub- 
bers for protection 
against dampness, 
one painter also 
uses them to keep 
his ladder from 
slipping on a side- 
walk or other 
smooth surface, 

Tho bottoms of the 
side rails should be rounded, as sharp edges 
would damage the rubber heels. 
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YT ANY articles made of wood, particu- 
^ L larly of walnut, mahogany, and other 
hardwoods, can be beautified and the life 
of their finishes Increased if the worker 
follows to some extent the methods of gun- 
smiths, to produce a soft, beautiful oil fin- 
ish. The finish is in the wpod r not on it — 
the surface is quite bare— but it is highly 
resistant to moisture and ordinary uao will 
not scratch it. 

Few materials are needed, fund only two 
tools — a buffing stick and a buffing block, 
Fig, 1. The stick is used somewhat like a 
file, to buff oil legs, spindles, arms and 
other rounded surfaces while the block is 
used on table tops and other flat surfaces. 
The working surfaces of both tools are 
covered with a leather known to saddlers 
as mule hide. For materials you need a 
lump of rd ttenstono about the size of your 
fist, 1 pt. each of pure raw linseed oil and 
boiled linseed oil (no fisboil substitutes), 
pt- gond spar varnish, H pt. pure tur- 
pentine, and a small can of any dark col- 
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ared paste filler. Keep 
the can of raw linseed 
oil closed £ sgbtly, but 
the can of bo Lied oil 
open — but protected 
from dust — and let it 
oxidize and get as thick 
ond syrupy os possible. A 
small amount of aniline 
red, or a handful of al- 
kanet root may be added 
to the oils to produce a 
reddish tinge, which 
greatly enhances the ap- 
pearance of moat brown- 
ish woods. 

First, the work should 
be sanded thoroughly, 
beginning with coarse 
abrasive and ending with 
the finest, Fig. 2. Alumi- 
nous oxide elothj or garnet 
paper will do the job much 
better than sandpaper. Nest, 
moisten the entire surface 
with a wet sponge or pad of 
eloth f and dry quickly by 
playing a blowtorch flame 
over it. Figs, 3 end 4. This 
will raise the grain, after 
which it should be sanded 
down very lightly, with the 
finest grade of abrasive. Fig. 
5. Repeat the process of 
wetting, flaming, and sand- 
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ing until the grain does not rise. If 
you have no blowtorch and the work 
is too large to hold over a gas flame, 
place a layer or two of cloth over the 
work and press with a hot flat iron. 
The first treatment of the sanded 
wood consists of spreading on a coat 
of raw linseed oil, 3 parts, muted with 
turpentine, 1 part, Fig. ft. Let this 
stand 30 min,, then wipe off the sur- 
plus oil, and let stand overnight. Newt, 
sett! all end grain against further ab- 
sorption of oil, with a coating or two 
of paste filler consisting of equal parts 
uf spar varnish and japan drier, well 
rubbed in, Fig. 7, When nearly 
dry, rub off the surplus paste 
and let dry hard for at least 12 
hours. Now' apply from three to 
six coats of the boiled oil, well 
rubbed in with the bare hands, 
24 hrs, apai’t. Fig. 3, Allow' the 
last coat to dry 24 hrs, or longer, 
after which you apply a coat 
consisting of equal parts of 
boiled oil and drier. Let stand 
until quite "tacky, 11 rub off 
surplus across the grain with 
burlap or other coarse mate- 
rial, Fig, 9, atid let dry 24 hrs. 
By this time the pores In the 
grain should be almost filled 
up. If not, hasten tire work 
with a coat of filler, well 
thinned with turpentine and 
a little boiled oil- Rub off the 
surplus when dry, apply an- 
other coat of boiled oil and 
drier, and rub off all sur- 
plus when it gets tacky. 
Now comes the rubbing. 
Take your bullf stick and 
rub the leather surfaces 
several times over a. lump 
of rottenstone. Fig. 12, and 
use it with a light, brisk 
filing motion, diagonally 
across the grain on legs 
and other rounded sur- 
faces, Use the buffing 
block in the same way on 
all flat surfaces. Fig. 11, al- 
ways working at a slight 
angle with the direction of 
the grain. Rub the leather 
over the rottenstone fre- 
quently — and he sure you 
do not pick up any small 
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particle of grit that would make a 
scratch. As the leather becomes slick 
and shiny from the oil it picks up T 
scrape it clean with a knife, Fig. 13 + 
and apply mure rottenstone. The 
mere you rub the better will be the 
finish, This finish is never complet- 
ed, but is renewed at Intervals as 
needed. A drop or two of the syrupy 
boiled oil on the heel of the hand 
May be rubbed in over a square foot 
or two o£ surface, whenever you feel 
ambitious but not too often — say once 
a month or so for six months. Age — 
and rubbing — bring out the beauty 
even in plain grained woods. 

When satisfied that you have done 
your best, fill the formula in Fig, ID 
and use it, and nothing else, as a pol- 
ish in the future. Melt carnauba wax 
and Venice turpentine over a wa- 
ter bath, add the oil and drier, and 
simmer dowdy for ID min. Then 
add the spirits of turpentine, and 
Stir until the mixture is caol. It 
can be stored in a screw'- lopped 
glass jar. A small amount of this 
polish applied with a rag and 
rubbed vigorously gives a supe- 
rior and lasting finish to any w r ood 
and is harmless to Varnished sur- 
faces. It will not cause the finish 
to cheek, no matter how long it is 
used. 

Maple and some other light col- 
ored woods possess many hidden 
beauties brought out by judicious 
darkening With stains. One of the best 
stains for maple is a strong solution of po- 
tassium permanganate. After applying, al- 
low the solution to dry for an hour or so 
and then play a torch flame over the sur- 



face, which changes the color to a deep, 
rosy brown. After staining, sand the sur- 
face lightly with very fine abrasive to bring 
out the highlights, and proceed with the 
oil finish as already described. 



@ POLISH FQRMYIX 
kfMivy bnil*d Tniwd ^il - - - . 14 k 

Turpanl-na 2 k 



Silage Packed in Trench Silo by Driving Tractor Over It 



A trench silo, having less depth than the 
Upright typo and, consequently, less tend- 
ency to pack the silage under its own 
weight that it may sour properly, presents 
u problem in packing. This is especially 
true when the trench silo is large. A very 



efficient means of packing is by running an 
ordinary rubber-tired farm tractor over 
the silage at intervals as the trench is being 
filled. A trench silo as large as 15 by IDO ft. 
can be thoroughly packed in this manner 
In less than 15 min. 
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Gasket-Cutting Attachment 
For Your Drill Press 




Rapid cutting -of round gaskets and disks 
£f om composition materials tan be done on 
a drill press by using a cutter of the type 
shown. It consists of a length of rod bent 
at right, angles at one end to slip in a chuck 
and fitted at the other end with a steel 
block, which carries a razor blade. The 
block is slatted at an angle so that the 
blade, which is held by set screws, projects 
slightly at the lower edge. In use, the 
work Is laid on a wood block so that the 
blade will not be dulled as it cuts through 
the material. 

— Geo. Olsen, Jr., Black Earth, Wis, 




Removing Sickle Sections Easily 

Instead of using 
a chisel to cut off 
rivet heads from 
mower-gickle sec- 
tions, try setting 
the sickle in a 
partly opened vise 
and hitting the 
back of the sec- 
tions with a heavy 
hammer. Usually, a good stiff blow Oil the 
section will shear the rivetg. In placing the 
sickle in the vise., open the jawg of the lat- 
ter just sufficiently to take the lower end 



of the section loosely, allowing the sickle 
bar to rest on the edge of the jaws. 

—Fred Khidel, Jr., Ashley, Mich, 




Sand and Charcoal in Sack 
Filter Spotting Fluid 

One tailor em- 
ploys a filter made 
from a mixture of 
sand and charcoal 
to clean volatile 
cleaning fluids 
used for removing 
spots on garments. 

This is placed in a 
cloth tobacco sack 
so that it may be 
dropped into a 
funnel and the 
fluid poured through it into a container. 
An occasional washing of the filter bag in 
naphtha keeps it in working condition. 



Crayons Pointed in Hot Water 

Teachers of 
small children 
who do color work 
in their classes 
will find that the 
slight effort re- 
quired to keep 
their wax crayons 
pointed i s well 
worth while In the improved progress that 
they make. The crayons can be pointed 
by dipping the ends in. hot water to soften 
the wax, and then rotating them between 
the lips of the thumb and first finger to 
draw them to points. 

— T. K. MaeDonell, Coconut Grove, Fla. 




Slotted Ladle "Strains” Metal 

To keep dross 
on top of molten 
type metal from 
running out of a 
ladle when pour- 
ing into casting 
molds, one printer 
uses a ladle with a 
narrow slot in one 
aide. This slot is located jugt under the 
pouring lip of the ladle and allows the hut 
metal to flow through easily but restricts 
the floating dross. 
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Suipancftid an n piece at spring slec-l as abort, a bell wrr-e* 
as a warning in you wan'l bump five- wall when baikinp 
imp tbe porope, Below, wood dump ia *lip tbe running 
board It handy when you want <c keep ih-e tfcssr apen 



aqqvc, ncai iron* u ■■mofiTr * h ,, r^* 

will thaw □ frozen door loth. Be- 
low,- if 0 vglv-g care icakt, re-mars 
it find) dip 1 i-i -h rubber seat into 
brake Fluid, -which wilt w-Flen fh* 
rubber la renew Ib-e loot 
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rods welded together was suspended so 
that it could be lowered to hold down the 
tube. A flat-iron bracket or catch extend- 
ed from a suspension pipe to hold the spider 
in the raised position. 

— G. A. ’Wcsenfe-ld, Wilmington, Call!. 
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An Inexpensive Trouble Lamp 
From Sealed'Beum Light 



If you bum out one of your sealed-beam 
headlights and one of the elements is still 
In good condition, you can convert it into 
a handy trouble lamp to carry in the car. 
Just solder the ends of a two-wire cord to 
the contacts of the goad element. A Couple 
of battery clips on the other end of the 
cord will enable you to connect the lamp 
to the battery in a jiffy. 



Movable Spider Submerges Tube 
For Testing in Water 

In a garage where I had a lire repaired, 
I noticed a novel way of keeping the inner 
tube submerged in water to locate the 
puncture. Directly above the water con- 
tainer, a spider or cross consisting of iron 



Removing Spring Shackle Bolts 
Of Transverse Springs 



When you have 
io take out the 
shackle bolts to 
remove a spring or 
axle of a Ford car, 
try using a heavy 
C-ciamp to raise 
the spring ends to 
release the pres- 
sure on the- bolls. The clamp is placed over 
the rfar cross member and under the 
spring, ahd the latter raised up into the 
cross member by tightening the clamp. 



Chamois Strainer for Gasoline 
Supported by Coil Spring 



An auto-seat 
spring ijj handy for 
holding a chamois 
or cloth while 
straining gasoline 
that has been used 
in cleaning ma- 
chine parts. The 
spring is merely 
set in a pan end 
the chamois or 
cloth spread over 
It f pressing the 
chamois down Into the coil to form a de- 
pression into which the gasoline is poured. 



Battery Produces Heat to Remove 
Corroded Terminals 



When removing 
a battery from a 
car and the termi- 
nals are Corroded 
and stick tightly to 
the posts, I loosen 
them by heating 
them with a car- 
bon. To dg this, a 
carbon IS clomped 






When driving with the sun visor turned 
around above the door to shield your eyes 
from the side, an extension sleeve will en- 
able yeti to lengthen the visor to protect 
your neck and shoulders. Hie extension 
can be made from light sheet metal and __ 
covered with cloth or leather, or it can be 
painted to match the interior of the car. 



in a battery cable, which is connected 
across the battery as shown. If the battery 
]£ run down, a second battery can be used, 
grounding one post of it to the corroded 
terminal of the dead battery. 

- — N. B. Allison, San. Mateo, Calif. 



Lamp to Replace Fuse in Circuit 
Helps Locate "Shorts” 

Quickly con- 
nected into the car 
electrical circuit 
by simply substi- 
tuting it for the 
fuse, this lamp will 
be helpful in lo- 
cating short cir- 
cuits. Also, it can 
be Used as a handy 
source of illumi- 
nation when 
working behind 
the instrument panel where a regular drop 
or trouble lamp is difficult to use. 

Eartenslon on Sun Visor Protects 
Neck and Shoulders 



Salvaging Drain Oil From Cans 
Opened at Filling Station 



n 



An old brake drum placed over a pail Ls 
used by the owmer of a filling station to 
save the oil that adheres to the sides of 
sealed cans when they are emptied. Let- 
iing the cans remain inverted in the drum 
for several hours assures that every bit of 
the oil has drained out. 



Clamp Over Handle of Car Door 
Keeps Child From Opening It 

There is no danger of a small child open- 
ing the rear door of a oar and falling out 
while the car is in motion if this clamp is 
used to cover the door handle. It is bent to 
shape from a piece of sheet metal to slip 
down in the glass slot of the door, and is 
Jilted with two wood blocks, which slip 
down on both sides of the handle. The lat- 
ter will have to be placed so that it is in a 
vertical position when the door 15 closed. 
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Marring of Luggage in Trunk 
Avoided by Strips of Hose 




Tf your luggage has been marred by rub- 
bing against the back of a trunk compart- 
merit, four or five strips of garden hose 
spaced along the back will avoid this trou- 



ble. The pieces of hose are fastened in 
place with screws as shown in the circular 
■detail. If the trunk back 15 metal, sheet- 
tnelal strewn eaii be used, 

— Opie Read, Jr., Chicago. 



Cloth Casing Aids in Testing 
Inner Tubes for Leaks 

Slow leaks in 
inner tubes that 
are caused by the 
tiniest holes, 
which are difficult 
to locate, can be 
found by using 
this cloth-mesh 
casing. It rein- 
forces the tube so 
that it can be in- 
flated to 8 or 10 lbs. pressure so that any 
leak will show up when the tube is sub- 
merged in water. A slide fastener on the 
inner side of the casing permits quick at- 
tachment or removal. 

— -T. M. McCormack, West Rutland, Vt. 




Better Jobs Open for Shop Men With Ideas 

By Knowing the Shortcuts You Can Increase Your Earning Power 



Ar* vv-U ef tVofo- valued worker? In industry -whoso tmie 

and money toying Ideas, are adopted— and Vrha got tint chances 
In promotion 1 ? Voir can arm yaurinlf with mdi ideas by xpar$-tim« 
reading in POPULAR MECHANICS ffl*r. S gx SHOP NOTES LIBRARY. 
Ovhj 3,DQ0 pr-aclcc-cil ihoftcgll Oral you son apply are crammed Into 
fiv* big boohs profusely illuitrafc-d to xhaw every detail dtiorly. 

A tow of the imparlanl- fia-ldx cq-vtrfd in thfiE* boakl- *r*= 
machine- shop, waad r xtiwt-M#lal r welding:. elfrtfrJtHy, «an*ret», 
plumbing— bo Bid#* many olhori-u "go-id mi n e ,J of information far 
*v*ry ihep w*rkrtyanl 



JUST PUBLISHED 

New 1942 Shop Notes 

124 Pages — 39 in Colof 




1P42 SHOP NOTES, J50 Article 

and 6£JD llligxtvotlsni 

1941 SHOP NOTES. 412 Articlex 
and 7 ID llluxlratianj 

194C SHOP NOTES. 427 Artiest 
and 7-53 Nluilraliijrt -1 

1939 SHOP NOTES. 417 Articlex 
and IDA llluxlrplionx 

1934 SHOP NOTES. SAD Articles 
and 7QS llluilraligni 



Single Volume 
50c 

5-VoL Library 
$2.45 



Lf not felly salfsfjcd wo will chwfylty r*fgnd yegy rnon*y. S*nd remind ISC* Ipday to 

POPULAR MECHANICS PRESS, Dept, 313 , ZW 3 East Ontario Street, CHICAGO 
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F ALL days arc full of pictures . * * 
harvest: scenes , hunting and hik- 
ing and football shots . . . And when 
evening comes, the cozy, brightly 
lighted world indoors yields particu- 
larly precious family snapshots. 

Will you get really good snapshots 
this time of year? Yes; not a doubt 
of it. Last fall and winter, average 
picture takers made millions of suc- 
cessful snaps. So be sure to get your 
share . . „ Eastman Kodak Company, 

Rochester, N. Y. 

Outdoors . . . Indoors— you can always count on KODAK FILM 



OUTDOORS 

Use Kodak Veii- 
diromc Film for your 
outdoor pictures tUj 
Fall, Bringing estra 
assistance, it nukes 
the average camera a 
bectei camera — helps 
overcome smalt ex- 
posure errors, ex- 
tends the "snapshoe 
day/" lets you gee 
swell snapshots even 
when rhe day Ls dnlE. 
Load up now with 
Kodak Veiichiomc 
Film. 



INDOORS 
AT NIGHT 

Super- fait Kodak 
Super- XX is the film 
for indoors at night. 
Vou use ii wrch Pho- 
rofiood bulbs and in- 
expensive cardboard 
reileccois for snap- 
shots at night. A 
fascinating new sport 
for your camera. 

Free- hoolrlwt cdAPbipI 
ifiqpJ*' (firadfeiu , . . gJot 
tafia <4 hhi4 flaib prcfVrvir 
Ai your d?nhr r S: 
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How to write your name 
in Steel— or Glass ! 




• Small mourned wheels provide an 
easy way in mark steel, plans and simi- 
lar material#. Simply iiUiutlC file wheel 
in the tli us,: k (if 4 flexible sha.fr and 
hold it like you wnuld a pencil J You 
Can write yQurroune in a few seconds 
On valuable tools, (tr inscribe numer- 
als where they Hire nece«« 7 + With a 
little prjitive yc.ni Cm engrave designs, 
an all manner u f articles. This is One 



mure -way in which CarEjO minium 
Brand Abrasive Products Can lieLp you, 
CJn make ycmf work downright funt 



Odd. dobs 
in the Tool Room 










• Surplus stock removal on dies and 
moulds . , , cuiECf [OOth forming . . . 
imjl! tool sharpening. Some of the 
jobs being done Quicker and more 
economically in industrial tool rooms 
with the help of mounted wheels made 
by Carborundum . „ . wheels exactly 
similar to those that help make work 
in your own shop easier and more fun. 
Send ]0c for 95-page illustrated man- 
ual on Home Craftsmanship, and we'lL 
include a souvenir sharpening stone. 



CARflORUN PUH 



V.-HL. [h^L, n. ILL 

THE CARBORUNDUM COMPANY 

fflb^nni X y r 

■Ct.h.Tjnihm mi :iUt n*rt t.f ti.j m-Ji-1 

V|i tin Lirt-jnadum 
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The Comeback of the Fur Bearers 

ilCc-rcllin.uC'd from page 75) 

calls for hard work, just os does fur raising. 

One tip of value come. 1 : from the govern- 
merl — the amateur would do w r ell to con- 
sult a veteran trapper h perhaps one con- 
nected with the Fish and Wildlife Service, 
to learn fundamentals of the business, Sig- 
nificant is the fact that the trapper has a 
mudi larger field than the fur rancher. In 
that he may take many animals now im- 
possible to produce profitably in captivity. 
One drawback is that tcLr resources are de- 
pleted to an alarming extent, due to un- 
restricted trapping practiced for so many 
years. Even today, in spite of efforts to 
conserve, it is estimated that far more ani- 
mals are taken than are produced and some 
of the more valuable fur-bearers, includ- 
ing martens, fishers, wolverines and oth- 
ers, are near the point of extinction. 

Among the bad practices which have re- 
duced the number of fur bearers without 
benefiting the trappers are: using poison 
which kills many animals that are not 
found before their skins are spoiled; smok- 
ing animals out of their dons, which often 
suffocates them instead of forcing them 
out; destroying dens, which either leaves 
the animals without suitable places in 
which to rear their young or drives them 
out of the neighborhood altogether; trap- 
ping early in the fall, which catches ani- 
mals having small, unprime pelts before 
they are old enough to be suspLcious of 
traps, and trapping late in the spring, 
which destroys breeding females with 
young. Muskrat and beaver pelts are best 
in February and March, while those of 
other fur bearers are best from late in No- 
vember to about the end of January. 

Government experts are doing all in 
their power to encourage older boys and 
young men in rural communities to learn 
to trap coyotes and other predatory ani- 
mals — those contributing to the large 
losses pf livestock and poultry on the farm 
and c£ game in tho wilds. When fur prices 
are high, say these experts, many private 
trappers are at work and there is a marked 
decrease in the numbers- of predators. Be- 
ginners are advised to seek the aid of ex- 
perienced trappers in learning to select the 
best locations and to make trap sets. Prop- 
er preparation of the trap will reduce the 
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chances of making peg-leg coyotes, the 
kind most destructive to livestock. A peg 
leg is an animal whose leg has been dam- 
aged in a trap, An injury like this not only 
makes a bad disposition worst:, but s^ndg 
the animal on the trail of domesticated an- 
imals, because the animals on which it or- 
dinarily preys in the wilds are able to 
escape the cripple. On one Colorado ranch 
forty Iambs were killed In two weeks by a 
two-footed coyote, 

A special trap, an old design which has 
been improved, is giving satisfactory re- 
sults in the campaign to reduce the number 
of peg legs. Its Jaws are offset one-quarter 
inch to provide gripping power without 
the bone -crushing effect of standard traps. 
This trap is recommended for coyotes and 
bobcats. 

Predators are in the greatest abundance 
in the states West of and including the 
Dakotas, Nebraska, Kansas, Oklahoma and 
Texas. Due to the extensive trapping of 
coyotes and wolves they have learned to 
be more cautious, therefore are harder to 
take than in earlier yeans. Not many states, 
and only a few localities are now paying 
bounties on predators, as once was the 
case. Those interested in taking animals 
on which bounties, are paid should inquire 
of their county or state governments, 

Under a cooperative program in which 
the federal, slate and county governments 
and livestock associations participated, 
these predators were taken in one year: 
93.093 coyotes, 1,214 wolves, 9,033 bobcats 
and lynxes, 495 bears and 241 mountain 
lions. 

In this work the trapper not only helps 
himself, through the taking of skins for 
which he receives a fair price, but also aids 
the farmer by contributing Id predatory 
animal control- 



Measure Distance Carefully 

If your camera has a footage scale to set 
for distance, it ig very important that it is 
set as nearly correct as passible. Many 
fu£zy pictures are the result of a wrong 
guess of the distance from camera to sub- 
ject. Therefore, it is well worth while to 
carry a small tapelsne in your pocket to 
measure accurately. And, remember that 
the nearer the subject. Is, the more accurate 
the focusing must be. 




L 



ELAT I# co»f]y wh*is v-euf ear be?Las 

Ed UD4 Boa much oil. Oil pumpin'] La Ihe warn., 
ing Ihai all l« dal wait wijhin your mo] or, 
UuLinUf LI tncaDi rapid cytmdBr wear tins 
niar:ed . . . and ihu] can bp much, mure e-x- 
ppnsLra Ihnn baying- extra nit. A] Ihe firs-l sign 
□( ai]- pumping in yuur car, buck or trader. 

Install Heeling 5irsfl]-V.*nl Fia-lorc Russia, 

f<a!* ta Usad Car Buyer*, jflf* bi4 it .r'j 

Srt'iJ-V*',? fl*cDpdlTAwried, It's i biiirrbuy riii it- 

TOUGH'- BUT OH SO GENTLE 

TOUGH bn Oil-Pumping 

GENTLE on Cylinder Walts 
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HE THINKS I DON'T KNOW HE'S 
TAKING MV SAN l-F LUSH TO CLEAN 
OUT HIS OAR RADIATOR FOR WINTER 




JU 4 * 5 

Aerial Mapping for Modern 
W arfare 

fCanHrnj-cd from paqa 3?> 

The drying of the print is eliminate be- 
cause the paper used is wax treated so that 
it sheds surplus moisture, and the print is 
immediately ready to be placed in a light 
metal tube container with sponge rubber 
shock absorbers, ^nri dropped over the side. 

Quick photop'aphy. Army style, has been 
a subject of research ever since the days 
of the old McConk yield laboratories in 
Dayton in the early 1920 * 3 ., The first quick 
photograph of unusual significance was 




U. S. Army 'I gfnnl AO-inch tell photo camera being 
GjiumlHd by Lb Col. OoJdonJ 



made by Lh-Cot Goddard and Camera- 
man Ben Thomas. It was a picture for 
President Coohitge, made at Dayton, from 
an airplane. And the plane followed the 
the presidential train to nearby Xenia, 
where the finished print was dropped to 
the station and handed to the president. 

The present day speed of the process 
clearly indicates improved methods and 
equipment. The photographic laboratory 
has more tricks in its bag. A new type pho- 
tographic paper holder la being experi- 
mentally produced, which will eliminate 
the need for the hood over the printer. The 
new holder will have the sensitized paper 
pasted 'in place, so that it can be laid on 
the contact surface, the top can be brought 
down, and then the slide can be pulled 
from the bolder, making the exposure. As 
soon as the exposure is completed, and the 
paper is processed m the four tanks, holder 
and all can be dropped to the ground, with 
a streamer attached, thus making unnec- 
essary the use of the tube container. The 
new holder will be of plastic, or some other 
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material that may be discarded without 
.great loss, after a, single use. 

In addition to providing Quick prints to 
indicate the disposition of enemy troop 
' concentrations, aerial photography plays 
many other important roles in warfare. 
Aerial mapping, for example, is rapidly re- 
placing the slower and! less accurate meth- 
ods of ground mapping. 

We are accustomed to think that the 
United States is well surveyed, but Army 
experts declare that only 25 percent of this 
country Is adequately mapped For military 
purposes. 

An industrial area like New York City, 
for example, changes 50 rapidly that old- 
style methods of mapping are far too slow. 
Aerial mapping is the answer to show 
where newly built roads, docks and air- 
fields are located. Last winter the Army 
and the WFA broke all records in making 
an up-to-the-minute map of the New York 
area in several weeks — and at a cost of less 
than $65,000, 

Aerial photography is also useful in de- 
lecting enemy camouflage and in deter- 
mining the adequacy qf the Army’s own 
camouflage methods. Color photography 
and stereoptkon examination of photo- 
graphs reveal hidden details of terrain or 
troop movements that cannot be detected 
by the human eye. Use of infrared pho- 
tography allows dying cameramen to shoot 
pictures on days when the ground is ob- 
scured by haze or light fog. 

Photographs have several important ad- 
vantages Over visual reconnaissance, Army 
experts point out, A photograph can be 
brought back to headquarters and studied 
at leisure by experts, A visual observer pn 
the other hand, gets only a quick look at 
the ground from a speeding plane and is 
likely to miss many important details. 

Army experts also say that aerial photo- 
graphs are helpful in cheeking the effect, 
of their artillery lire and aircrafL bombing. 
Enemy guns seldom waste ammunition to 
bring down a single, high-flying camera 
plane; yet another plane might draw fire 
■of enemy antiaircraft guns if it swooped 
low enough for an observer to note the 
damage. 

The Army has dene a good Job in devel- 
oping its aerial photography and mapping 
techniques. It is finding that the old Chi- 
nese proverb has a modem application; 
"One picture is worth 10,000 words. 1 * 
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1 OUT OF EVERT 3 CHI 
MAKERS SPECIFIES All IB -LITE 
BATTER ITS. AS SUh HARD 
EQUIPMENT AFTER 
TESTS BT THE IHDUSTRT'S 
TDH HANKING FNCINEEflS 



T O (tel power, dependability, lo«ir*r 
life in your next automobile battery 
follow the example set by the world's 
loj.vrJiik.iijg engineers. Their reeommen- 
dm ions have nude Auto-Lite Batteries 
Standard equipment for ] out of every 3 
ear manufacturers, What’s more, these 
bat Eeries are used by giant flying clippers 
spanning the Atlantic and Pacific Occam. 
Enjoy the advantages of AutO-Llte — R 
(Op quality battery— now 
priced with the lowest. 

U5L B ATTEST CQHPQKATIQN 
A fiibsTdjwy af 

ft* TiUrt-Jc Avte-XJta CewfGty 

niucjira falls, hew vom 



AUTO- LITE 

BATTERIES -SBHV 
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TOOL OF 1001 USES 

A whole tooiahop in your 
hand. For precision work 
on m-etals, alloys, pLasticsi, 
wood, horn, borie 3 glass, 
etc, For your own 
hobby enjoyment 
or as a gift. 

Uses 300 easy- 
to-ohange acces- 
sories to grind, drill, f 
polish,, cut, rout, carve, ’--j 
saw, satul. sharpen, eft' ^ 
grave, z5 s 0M r,p,m, Weight \Z 
With 7 Accessories, postpaid 



Willi tbiM lifw tnnl Bin mL Buy- 
on e h'lIil DHhir njikr, far it ff« 

■ Oruln vnC'h, vnluniilc 1 n r £ b- 
*l>n front tappot, ttlnml- 
■tunt. ix-wter, tarn** or 
nlh’Tr, nil kIit ill cm n 
limiitiriil Mnd liUmmirr^l 

p ■! Iji li, A fjiKL-iiinfiiiu: htvr 
j . Imbhy w q meqiii tn cun 
J inviirr- 

- tlduiiutrx, xurfncdi, 
mud*, sRnpe*. 

p pICTCilM, NI^FAVCH, II Id JHl 

... dor* rciignNHe work. 
^ ^ in anyqdtket, VVt. 

O ltoib*. 

With AccHisrin SJS.SO 

| CHICAGO WHEEL i MFC, CO, 

SI 4 S $ r Aberdeen St. 
Chicago, IIL 




fie Sure YOUR Oil Burning 
Hot Water Heater has . . . 



i thehmostatic 

• ■( 



automatic rntMHFcta- cdhipamv 

Narth TJilrt'^-Mcc-nd Hr»1 




Secrets of Retouching 

[Cflntinufidi fr-pm, pngq 

in charcoal drawing. A chin can be made 
to appear rounder by faintly etching the 
sides. Collar bones can be removed by fill- 
ing in the shadow with soft pencil. A good 
retoucher con remove a person’s hat, put 
one on, or fill in or remove n beard. Don't 
try anything like that at first, 

The lighting arrangement used in taking 
a picture often accentuates lines in a face 
and these can be toned down by softening 
slightly with the pencil. Areas under the 
eyes are often too dark on the print, and 
should be built up with pencil on the neg- 
ative, Amateur lighting arrangements of- 
ten leave one side of the face in deep shad- 
ow and you can equalize such portions by 
applying new coccsne with a brush. The 
thicker the new coccine mixture, the light- 
er such areas will appear on the print, so 
it is best at first to apply a thin mixture, 
make a proof, and then go over the areas 
again if needed. 

After you have finished work on the neg- 
ative and have made an enlarged print, 
careful examination probably will disclose 
several things you would like to change. 
You can do considerable work on the print 
Itself, provided you made the print on dull 
or rough paper. The less work done on the 
print, the better, but here is where you 
can catch any errors you made in retouch- 
ing the negative. With one of the retouch- 
ing pencils you can gently shade in the 
eyebrows to make them heavier and con 
spot out the white dots that you may find, 
caused by dust particles on the film when 
it was in the enlarger. 

Use your fingere to smudge the pencil 
marks on the prink This helps to tone 
them down and they are not so noticeable, 
A stick of nail white that you can buy at 
the dime store, carefully used, will whiten 
eyeballs and teeth and can be used to make 
a liny ealchlight in each eye. 

Practically every negative needs some 
retouching yet you can minimize the need 
in taking cane when you take pictures. 
You will save time and trouble, in making 
a portrait, by using a reflector light to fill 
in shadows o£ a face, instead of having to 
fill the shadows in with new coccine on the 
negative. The so-called luminous make-up 
paint helps eliminate freckles when a pho- 
tograph is being made and does away with 
the need to retouch them out. 
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ifyourea PIPE SMOKER.. 




you may, like CORTEZ, 
/Hake a 'Dlscove^ta 

>ften, you've longed to ll d i sc over'' n real- / 



Often, 

Jj £ood pipe toh&cco— one ihat always 
suited yon down to [be ground! 1c could 

easily be that Pepet f J Pyutb Mfcttue will 
dick, as k did with Mr. W. E. Anderson* 
of Los Angeles, who says; ‘‘It has what Et 
takes to make a (5 ne tobacco . . . mildness* 
aroma and body.” Coses only 23c and Is 
certainly worth a voyage to yOur favorite 
tobacco counter . . . THY ITl 

CORTEZ and his stnati baitd a/ nditentarers hacked a pain- 
fui path through the hardships of infested jungles f to discover 
the n with of the Aztecs i*t J 5 19*.. DfSCO VER l A T G YOUR 
TOBACCO is so much order* 




CHRISTIAN PEPER St. Louis 

j *To^-ctccoi. Sieved 1852 




REAL ENGINE VALUE 

Tbe G- H. Q- ia a mlnittlurB pv;i>liiiu MUfinn 
til at really operatw- Over ] r,.CHtO nuld in 
[Jin li>t year-. Now is your f] lane; [■' Viiv 
tlic A"m JtnpF4rt(vi 3SM-L! iiiiidiiL Icit Icf U.Dl. 
AbiiAubftif iV>hi p LcJpf with cull. cundviittr. 
phis, Instruction]*, 4W. Only j. Mrtwdrlrar 

ILftlkll fur lKJ*ll, ;i|?miH. inliLfyl iliiM «C. 
All ram RUbrantccd. «c n<i uhIt ft, — SMttfrf 
ftntSSt C, ti. Hutu Say. Sn»d fi" FftEE 
SMftuiiM l'.[ Jtf jar Juflh raJafay vn-t r Hsfcs uj 
fife BfllffT or WFMfcrit jit*. 

GMfl MOTORS, EM- 40 E*rt H Hbw Tml, H. V. 



Universal 

Tractor 



you llM. iliif, nrll I ■alf , mim.. hauL, <1* 
brfl ^-trh. tor ibfluL 33 a i 4 Hr. &ilr. 
i rrulilp -frw* ]r.r.[ IN..-. Nf» BMW IIU, f“ 

m'm, Enndetdi umiI. Bive by hyilnv 
Inm miter. Tin, utfha trial. FllHE 



PUSH BUTTON CONTROLLED 
GAS TANK LOCK 




MAMS A GOOD LIVING 
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Is ur-eu'iillfl r« irruratsr. kip? nr a'fjijumrpl in'! Imig — 
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t. silicas Ln si<ik llmt n-itli amill tintmt— u cu 
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dernuliUe perfonnaiLcr □.? 
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Hunting New Weapons of Wat 

■ iCorilinuad froin page Ij] 

is l ha I atrial military photographs are not 
as clear and sharp as they used to he be- 
cause camera planes now have to fly three 
or four times faster than before. An op- 
tical distortion results, even at fast shutter 
speedy and creates poor photographs that 
are difficult to interpret. The new device 
is intended to compensate for such camera 
movement and is said to produce cleaT pic- 
tures of the ground from an altitude of only 
a few thousand, feet, even though a one- 
second exposure is made from a piano fly- 
ing 30D miles an hour. 

Another device that hag promise ig a 
four-bladcd airplane propeller in which 
the blades are staggered around the cen- 
tral shaft, permitting each blade to bite 
into fresh undisturbed air. The design is 
said to be 30 percent more efficient than 
present arrangements but the drawback is 
that a longer propeller shaft must be used. 
The Foundation is trying to work out such 
production "bugs/* 

Of possible importance is a proposed new 
street lighting system giving some illumi- 
nation during blackouts. The unit consists 
of a shielded lamp holder that directs all 
of its light downward and is fitted with a 
blue bulb and blue reflecting surfaces. 
Traffic on the street would be able to move 
in illumination somewhat better than 
bright moonlight, yet the reflective quali- 
ties of blue light makes the illumination 
invisible at altitudes greater than a few 
thousand feet. 

The Foundation finds that only one 
among a thousand or so military inven- 
tions that are submitted have any marked 
merit. Items in the news stimulate many 
people who have creative imaginations, 
with the result that many submit practi- 
cally identical ideas at about the same 
time. How to prevent t orped oes from strik- 
ing ships is a popular suEject at present 
and must suggestions arc based on placing 
a sturdy net around the ship. The investi- 
gators have to point out that the net idea 
is both old and impractical and would have 
been adopted years ago if it worked. One 
man bad a notion to place a metal roof and 
side plates over a battleship, the roof and 
plates resting against powerful recoil 
springs. The idea was that if a bomb or 
torpedo struck the surfaces the springs 
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MAKE AND MEND 
METAL PRODUCTS 




would bounce the missile harmlessly away, 

Unknown inventors are neither encour- 
aged nor discouraged to consult the foun- 
dation. When nne does, he is put through 
a routine. First he is appraised in a non- 
technical Interview by John B. Ratli mell, 
ex-machine gun officer and director nf the 
organization. The inventor must prove he 
has protected his idea so that, if ii proves 
valuable, it can’t be stolen from him. If he 
passes this test ho may submit his inven- 
tion for study, and if the device interests 
the organization it is scientifically studied 
by a staff of consultants. Improvements 
may need to be worked out to make it prac- 
tical. Passing this stage, it is then studied 
by engineers and production men from the 
standpoint of manufacturing and costs. Fi- 
nally there is a market survey that is the 
final test as tQ whether an invention should 
be a success. 

Among recent military inventions 
brought in are a punctureprnof gasoline 
lank and a machine gun cooling device, in- 
vented by a priest; a. lethal projectile oF a 
new principle, conceived by a motion pic- 
ture extra; a remote-control mechanism 
for sighting and firing wing and tail guns 
from the pilot's cockpit; and a nCw airplane 
detector originated by a physician. 

Why waste time looking over the ideas 
of untrained people from various walks of 
life? The answer, of course, is that almost 
anyone is apt to conceive the germ of an 
important invention. Bicycle repairmen 
don't know a great deal about aerodynam- 
ics, yet the Wrights were in the bicycle 
business when they built and flew the first 
airplane. Galling and Maxim, each of 
whom invented an automatic gun, were 
respectively a physician and a .farmer. 

The Crosby group first intended to limit 
itself to the handling of inventions directly 
related to war but now it is realized that 
anything that speeds production, or saves 
time, or replaces strategic materials with 
more common ones, contributes to the de- 
fense effort, Accordingly they are study- 
ing a number of ideas that may be as val- 
uable in times uf peace as in war. 

([You can obtain additional information 
about products described in this magazine 
by writing to the firms listed in the Where- 
to- Buy-It index, page 4-A. Say You Saw 
It in Popular Mechanic?. 



Metalcraft is a hobby that pays dividends — not 
only in the attractive, usefuE things you can make, 
hut in the vastly greater number of mending 
jobs you can do, once you’ve become acquainted 
with Kester Meta] Mender. 

Soldering is easy— with Kester Meta] Mender. 
That’s because the proper kind and amount of 
flux is contained right in the core of the solder 
itself. No messy separate fluxes to tool with ; and 
the purity Of Kester MetaE Mender gives you 
perfect results every time. 

You'Ll soon he making dozens of things from 
metals— objects that are more ornamental; and 
last longer, too. Lamps, ashtrays, wire baskets, 
kitchen gadgets, are Only a few. 

And Kester Metal Mender opens up an en- 
tirely new field for your 1 L fix:n h itch. ” Flumbtng, 
auto and bicycle parts, household appliances, 
are easily mended with the help of Kester, and 
you save many a dolls r. 

If Kester Metal Mender isn't already in your 
tool kit, send the coupon today, for a generous get- 
accfuauited sample,, and booklet f b< How to Use It. M 
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NEW BOOK I 
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WITTE DIE5ELECTR1C PLANTS 
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Submarine Fishermen 

{DanllnueJ front pnge 

spear handle by a few feet of line. A fixed, 
spearhead would tear free but the lily iron 
doesn’t and the alarmed shark sets off at 
full speed, towing the diver after him, But 
if a diver isn’t armed and he sights a leop- 
ard shark in the water be heads straight 
for shorc% turning at intervals to thrash his 
arms and legs to prevent the leopard shark 
from attacking. 

Murky water is what the divers dread 
because when their vision is curtailed they 




IlndtriH huntiEnnn holding a lqrg« bbiUr which 
ht i«phir*d an shoh’i balloui 



can't spot dangerous fish at a safe distance. 
A maray eel can dangerously injure a man 
in the water. The ferocious manta ray can 
smother a swimmer. A big sting ray might 
kill with a stroke of its poisonous barb. A 
giant octopus,, given a chance to get a good 
grip, would hold a diver on the bottom 
until resistance was over. Even a big seal 
has the edge in an underwater battle if he 
is in a fighting mood. 

Sheer bluff is the diver's best defense 
against such dangers. A vicious fish, al- 
ready set for launching his attack, will 
pause and flee if the diver charges toward 
the fish, waving his arms; wildly and blow- 
ing bubbles from his mouth. In murky 
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water the first warning may he the swish- 
ing sound qf the attacker's approach, so 
divers try to pick days whan the water is 
clear and the sun is bright. 

Catalina Island is a favorite spot fur div- 
ing because the water is crystal clear and 
yon can see the bottom 100 feet below. 
Occasionally groups of divers drive down 
to the Max loan coast to hunt varieties of 
tropical fish that are not found farther 
north. Skin diving after dark is another 
adventure and aquatic life seems to be 
most active then. For night dives the div- 
ers carry an automobile headlight unit 
with them, trailing wires from a battery in 
the boat overhead. 

An experienced underwater man can 
swim down to 50 feet below the surface and 
can stay under water for IwO and a half to 
three minutes, two feats that seem un- 
believable until you witness them with 
your own eyes. The average person can’t 
hold his breath for even 45 seconds without 
exerting himself meanwhile. Practice is 
what gives the divers their endurance. 
Most dives average a minute in length. 

Descending 50 feet without pulling one- 
self down an anchor line or carrying a 
weight is also a remarkable exploit. The 
pressure squeezes every square inch of the 
body and it is dangerous to descend so deep 
unless tine diver blows air through his nose 
to equalise the pressure inside his face 
mask and prevent it from caving in, at the 
same time keeping his mouth open to bal- 
ance the pressure on his Car drums. 

The paralyzing cold of long exposure 
Emits the divers to not much more than 
an hour a day in the water. If the water is 
very cold a diver sometimes greases him- 
self with vaseline for protection and takes 
a few spoons of honey fur energy. 

Five or six years ago when the sport was 
young most of the dtveTS w r orked from 
boats, returning to the boat after each dive 
and depositing their catch. Now they can 
get along without a skiff and they often 
swim out from the beach , through the surf. 
On such a trip the diver tows behind him 
a 2 - gallon tin can float to which a gunny 
sack Ls tied. Once over a likely reef or 
rocky stretch of bottom the diver lets go 
the float and paddles around with his face 
under water, looking for fish. The fish and 
shellfish that he brings up are placed in the 
sack and towed to the beach. 

(Cgntimnid 1 q page 172) 




Tc xfep plan** in ihc air, food man are needed 
on ibe Rrotind, These* in tarn, need good loola 
— ' both in building planes and in ktrplng ibetn 
in good flying l-ohiIIi ipn. 

Filce. in the great airplane factories and 
around the air fiohl*, you will probably see 
Nicholson or Block Dromond files in use. Yon 1 )) 
gee ihem an shipyard.;.; in lank* I mirk. maniliotli 
and ordnance factories). The ft ichohcTi guar- 
anlee of Twelve perfect files in- every dozen in, 
dicalfi why ihc-so files are eo widely preferred 
, . . and why they should h* yn/jr choice* in your 
own shop or training work i>r in the plait! in 
which you are employed. 

* t improve 74*11 r t;i]iio ilb a mechanic by becoming 
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Old-Age Insurance 

Men & Women Ages 70 to 90 



Coils Only One-Cthi-i-Dsj 

The National Frotective Insurance Co., 426 
Pickwick Bldg., Kansas City, Me., ha? espe- 
cially prepared a new Old Age accident policy 
with Hospital and General Coverage benefits 
to be iEBiied exclusively to men and women — 
age? 7b to 90, who are prevented on account of 
their advanced age from getting insurance 
from other companies. 

This itfw policy pay? maximum benefits of 
$£,0(10, increasing to Maximum monthly 

benefit? of $150, including Hospital care. Large 
cash sums for fractures, dislocations, etc. Ddc- 
tor bills. Liberal benefits paid for any and 
every accident. 

The Company is the oldest and largest of 
its Kind and ha? promptly paid Over One and 
Three-Quarter Million Collars in cash benefits 
to its policyholders. 

The entire cost is $3-fio for a whole year— 
365 days— Only One-Cent-a-Uay^ 

Simply send name, age and address of per- 
son to be insured, and the name and relation- 
ship of the beneficiary— that is aft you do — 
then the Company will send a policy for IQ 
days' FREE INSPECTION, without obliga- 
tion. 30 days' insurance "Will be added free; 
when S3.65 is sent with request for policy. 
Offer 3s limited, so write today. 





OMAN ELECTRIC PLANTS 

AND DIRECT CURRENT 



GERSTNER Toot Chests 

First Choke o-f NnckMvta wi T*kj1- 
rnjj.hu n lot- at j'Liir*. »« CuLhloR. 
QERSThER TOOL CHESTS 

• n.r^tc o^a 



WOODSTOCK 



TYPEWRITER 






Tq protect their eyes IronT the water and 
to give them normal vision, the divers first 
tried wearing Japanese pearl diving gog- 
gles. Some still use them but others prefer 
a large watertight face plate with a glass 
front that gives them wider vision. The 
divers wear canvas gloves to protect the 
hands from rocks and rough shells. Most 
of the divers wear swim fins on their feet 
because of the extra drive and speed that 
the rubber attachments give in both diving 
and swimming. Same have experimented 
with self-contained compressed-air breath- 
ing apparatus by means of which, wearing 
a weighted belt, they can take long walks 
on the sea bottom. Others occasionally 
wear a deep-sea diverts helmet, supplied 
with air from a compressor on the beach 
or in a skiff, and cany a sack for collecting 
half a doaen or more abalones at a time. 
When the helmet alone is worn, water 
rushes inside whan the diver stoops over, 
but this is no inconvenience to an experi- 
enced underwater man, He simply holds 
his breath until he is ready to stand up 
again, when the incoming air forces the 
water out of the helmet once more. 



Testing World's Biggest Bomber 



(Cpntinuqd. fram page 3T; 

to the plane that the flights .suggest. AH 
sorts of odd and unexpected, things may 
crop up. I recall the first test flight of a 
big bomber several years ago. The plane 
looked perfect but when we got off the 
ground it performed very poorly and had 
a bad tail flutter. The lest engineers on 
board were perplexed and worried, then 
one of them noticed that the de-icing boots 
on the leading edge of the wing were 
stretching and rolling in the wind. The 
rubber blankets were simply so large that 
they ware flapping, spoiling the lift and 
setting up currents that buffeted the tail 
surfaces. Fastening them down in a dif- 
ferent way, unnecessary on smaller air- 
planes, corrected all the troubles at ones. 
One man alone can test a small trainer 
or fighter airplane but it takes a craw of 
IT to study such a plane as the E-19. Five 
are in the flight crew and the Other 1 2 are 
engineering test specialists. I'm 4b years 
old and have been flying and testing planes 
for 24 years. Even so, I went hack to school 
before we took the new bomber off the 
ground. For two weeks the test crew at- 
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tended lectures given by Douglas special- 
ists. We listened to them every morning 
and gpent the afternoons, study ing features 
on the plane itself. The B-1& is so large 
and is so filled with gear that it looks more 
like a battleship inside than an primary 
airplane. But when we graduated from 
ground school we could find our way 
around ingide the plane in the dark and WO 
knew the location and function of every 
part of the electric and hydraulic systems, 

Today the large sleeping compartment 
aft of the bomb bay is filled with test in- 
struments and panels. Automatic tape re- 
cording machines, automatic cameras that 
snap the readings of the artificially lighted 
instrument dials, and even a phonograph 
recorder for cutting discs of the conversa- 
tions of the test engineers on the plane's 
interphone system, are all used. 

Beside the usual recording instruments 
there are pick-ups leading to strain gauges 
installed at vital points in the plane’s 
structure. Air pressures at many stations 
both inside and outside the plane are also 
recorded. Before we finish the job we will 
have tested the plane's performance when 
empty, when carrying loads of up to 2S 
tons, at different altitudes, on two, three 
and four engines^ and under every conceiv- 
able condition. "When fully loaded the plane 
will have a gross weight of some SO tang. 

Does a plane of this size, with a wing 
spread of more than 200 feet, represent the 
practical limits of airplane construction? 

Not in my opinion. 

I think that today we have reached the 
harbor craft stage in airplane sizes and 
that in the future wo may travel in giant 
airplanes equal, in this comparison, to large 
ocean liners. The wings of the big planes 
of the future will be so thick that we will 
be able to place many' engines on each pro- 
peller shaft, using 10,000 horsepower or 
several times that amount to turn each 
propeller. 

The 500-passenger airplane or a plane of 
two or three times that capacity, the popu- 
lation of a small town, will be built as soon 
as there is a need for It Such planes will 
hai T e room enough inside for passengers to 
dance their way across country to the mu- 
sic of the piano’s own orchestra, 

As bombers these giant planes will be 
such powerful weapons that today’s might- 
iest bombers will seem .like toy air rifles 
loaded with BB shot compared to them. 
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Be permanently tooietl-up 
for every operation on 
your Metal Cutting Lathe 

1* ACE B*t u *?su4rt#-4fn'i nuLhibC 

™ til 1*11-, I>ra by lit nmsvlbc- 

■/ rstiiu I:-:- It isti br M per M . 

M* Dlinl, ,r,J itcp* id ledum- cL, 

uc-r.ifei--H.IIi L-h: h Ulk 

^£3.UrJ 

IJIRtllTHOhlS BHDS. TOOL CO. 

T»fJ H*l.l.r 

CHICAGO, U.U, 



DO YOU 







TJ3VN BECOME A KJOT 
eflItiLF:CTinX]ST. F.n.i-a- 
Inn c[ rnrn wnmirn I" 
Lliin 'jitfuL prrfmUiiL rill. 

>■" “in" ■» *r»BtL!r, I>+Tn, »t in n I'w irt-t-kn. 

Uit term*, Not rntdl-f.! or chlrnpuily. Ffti EurLhcr CApLtnl ncct-a- 
'.Ijy, ?ii> poinih U, liny. 4 TUi j * r _ Wh hn-vn IruLnuiL cknuHiicda. 
V,'rl La fnr Ftp? fenokltt. 
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HKH PIIICES^SHDHTAEES 



In raacntjnl matcrimb xut-d dally in troTnc-ndaiai velum r 
by the ImilrljfiK induwtn-', 

Wi «|uip f-tiu with special Line r-roduclion machinery — 
uiJrf ]c>eal luv-cmi mw material*- only madcit InveatmeTit 
ri>fiM ItwhI — taUn^O *MJf monthly payment*. 

Scorra of entablu-hed manufnctu rera have proven the quality 
and salability ai product, u well as Oie earning' power and 
stability at Lh.ii business. lUtmu an request! 

This rippyrtunitii ofTereJ only one man in eiicli community 
to matf thb proven low-coat material. (Snrarlei furnished-.! 
Act new while your territory li *ti!L open, Write nr wire 
f&T Free Qceik* and learn how you 1 *h> tin own one of 
lhe*e profiUbl* bU4in,e**rt. 




ARKOCRAF 

PROTtfil 1 IfOUHTaDUFIIOMTKin 

^r.u .!l.t. ihwtrkUT u r uiu nr dul|i a n :l- 

psjSg ffi£ 



W. E. DUNN MFG. CO., 
era tt. 2dth St. Holland, Mich. 



MICROMETERS 




HhLpjwd! 

5 ' d ppaal r^liMP 2 . no . 

MICRO PRODUCTS, 2l1 Jst.Cjmp.au, DolioH, Mich. 





Don 1 '! Be Robbed l 

[Continued! frtirn pafle- £?!■ 

the theaters- some alone, some in partner- 
ship with Ushers who act as sputters, When 
a purse on a vacant chair Ls disco vered, the 
crook endeavors to get the seat right be* 
hind it. At a dramatic moment in the show, 
he will tip the seat the purse is on, slide it 
Into his hands, and dart away. Even per- 
sons beside him will be unaware of what 
he hag done. 

It would be impossible to warn against 
all of the petty confidence games. How- 
ever, if you follow one rule, you will he 




Two fun art teiltd by drawing mida hairs. Woman' 1 ! 
Itfl hand tbifa* In d**p, rkh mailing: N*r right lias on 
ivifoct end rtvtali ririn btntpih Ph* ihin pelt 

well protected. The rule is — never give 
money to anyone unless you are sure it is 
adequately protected, Most Chambers of 
Commence list the legitimate enterprises. 
Consult them if in doubt. Otherwise, never 
put a dollar in the hands of anyone unless 
ha gives you something Worth an equal 
amount 

The police are on the alert against this 
petty racketeering, and are holding it well. 
But single handed,, they cannot beat it 
They ask the help of everyone- Do them 
and yourself a favor. Keep on the watch 
for petty racketeers, and don’t become 
one of their victims. Whenever someone 
arouses your suspicion, call the police. 



([Write lo the firms listed in the Where- 
to-Buy-lt index, page 4-A, to learn more 
about products described in this magazine. 
Say You Saw It in Popular Mechanics. 
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Iver Johnson 

m JOHNSON'S ARMS S CYCLE WORKS 

21 RIVER STBEET. flTCHAtlAS, MSS. 



VAt- uE 
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Hurry to get your ''Champion", 
America's most popular gun, High 
priced performance at low cast. 
Beautiful finish — Walnut trap-style 
foreud — automatic ejector — 3 
piece takedown. 



Now R^ady — Oui* new 1942 Catalog of 

“HARD-TO-GET” MATERIALS 

FDF industrial Arts Caparlmnriii fcl 5 hA=oI», Inilllu tli n s, ot£. r 
Furnilurr R^piir Wtlk, Cabinet IflaHwi. Snuvi-n Ir and Jintbqur 
Shop*, H*fnamiH*rs. ■■Be, £*nd Me tiili «r iWmp> lar Ihbt 



TH UHSTD ft SEJPPlf COMPANY. Dipt, P M . JUriAi. Minmlali 



GOOD TIMES 






MAIL COUPON NOW 

MAftLEY- DAVIDSON ItSTtm CD. Dipt. P. Hihfaufcn, Wh. 
H*M FftRP ™ <r cf S.ik il-twr? "RH|]|.i*iW fa* H pWi- W 
u-iLh Itulillni! mafvDTCjrJif jjJnurcri and jbnrlH. AIh» Ihi-rilucv or 
Hit nv* lln«<i-r*A , Bl4»WC tSi+a 



dliuijA la (fldtkri Cue taniailbs -nine. 



Yen apan up a who]® n#w world cl fua h ®*- 
diemc-nt and advenmre whm you own a Harley- 
Pavidson. Its "cnilatng raaga'' brings Saraem, 
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The Bomber Challenges the Battleship 

(CsntlrvtJ fr^m Sflcflert) 



factors of our defense be as powerful as 
possible. 

Oil* lesson learned from engagements In 
the present struggle is that from the de- 
struction of the British battle cruiser Hood, 
which was sunk in a few minutes by the 
Bismarck, prior to the sinking of the Ger- 
man battleship. Our experts say that this 
demonstrates the greater effectiveness of 
the latest battleships, with equal speed and 
increased armor, over battle cruisers built 
twenty or more years ago. Our naval con- 
structors and engineers have always held 
out for the heavily armed, more ponderous 
battleship that can take it, as well as give T 
against superior speed With a sacrifice in 
armor. It is necessary, however, to have 



some major components of a fleet endowed 
with great speed, heavy gun power and 
less defensive equipment, Gur newest 
cruisers will partly fill thk requirement. 

Of course, speed has become a highly 
important factor in modem sea fighting. 
The ability of the Gneisenau and the 
Sehamhorst, German battle cruisers, to 
operate effectively against British convoys 
in the Atlantic, has been due to the fact 
that few ships of equal strength were able 
to catch them. 

In the air power against sea power argu- 
ment, the battleship meets the challenge of 
the enemy bombing plane with heavier 
armor, antiaircraft guns and the fighting 
and bombing planes of its own fleet. 



? Streamlining Our Highway Patrols 

[Cemtlnwd fr-sm. page 75} 



motorist. Rigid tests are required in most 
states before a motorist is given a license. 
Constant offenders are sent to traffic 
schools. Highway patrolmen discuss traf- 
fic safety before clubs, schools, and over 
the radio. In Massachusetts, motorists are 
given warnings instead of fines for minor 
offenses. This frees traffic officers from ap- 
pearing in court to testify, and allows them 
more time on the highway. 

Two-way radio and teletype are stand- 
ard equipment with most highway police. 
They allow rapid communication, and ra- 
dio broadcasts create a network from 
which the criminal finds it hard to escape. 

Traffic police in Los Angeles are experi- 
menting with a special camera and record- 
ing car T invented by two Inglewood officers. 
A 35- millimeter camera In the top of a 
regulation police car records every action 
that might he seen by the driver through 
the windshield. Primary use lor the “cam- 
era car M is to take “on-the-spot” pictures 
and sound records of accidents, traffic law 
violations, riots and strikes. It is possible 
to get dying statements, conversations be- 
tween officers and participants in accidents 
and reports of witnesses while the scene is 
ptill fresh in their memories. 

One of the newest developments is di- 
recting traffic from the air by radio. Last 
New Year’s- Bay, the persons and 

400,0(10 automobiles which crowded into 
Pasadena for the Tournament of Roses and 



the Rose Bowl Gama were expertly han- 
dled from the air. Chief of Police Charles 
H. Kelley flew above the city and directed 
bis men on the streets by short-wave radio. 

Rookie patrolmen are no longer [aught 
to detect drunks by whiffing their breath 
and making them wale a chalk line. Sci- 
ence removes all doubts. The alcometer 
used by Michigan Stale Police was invent- 
ed by Dr. R If, Harger of the University 
of Indiana. The suspect inflates a small 
balloon and the alcoholic content of the 
blood is measured. 

The patrolman uses the scientific crime 
detection laboratory to make easts of tool 
marks, tire tracks and fingerprints; to ex- 
amine fibers from clothing in hit and run 
cases; it is used for ballistics or firearms 
identification, examination of questioned 
documents, restoration of serial numbers 
stamped in melais, chemical analysts, ul- 
traviolet and X-ray examinations, etc. 

Trained and equipped for any emer- 
gency, the modem highway patrolman may 
be called upon to render first aid in a traf- 
fic crash, track down marihuana smug- 
glers, help children across dangerous 
streets, enforce the state liquor law, patrol 
strike areas and apprehend kidnappers. 

Modern traffic officers — on the road and 
in the office — are no longer looked upon as 
boogiemem of the highways OT ogres to 
misbehaving children. ’’Speed cops” have 
been streamlined. 
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A ilmusiincl lioraiiiower 

hiriiiiiiin^ from its- Illicitly 
engine — ili-iH 1 1 Jii^jc skyward at 
I HO M PI 1 — inn lii p]e in achine 
piiiH mirl cannon ready to spit 
deudly fury at enemy liomlv- 
its* the Hell Airneohra in. 
terceptor pursuit pi Line is u 
Mrikin" symbol nf AnUrrii-u'h 
■rmuing defense. 

Only precision hitherto mi- 
niate lied in qiian lily produc- 
tion makes this modern war- 
plane possible. El* huildin^ 
is a irihiile lo ike skill of the 
men and the precision of the 
machines that work duv uml 
night on its thousands of 
[lartfl, 



ATLAS PRESS 
COMPANY 



In I hi: It i’ll A En'ljfl I 3 Lull al Hiill liL.i- llw AllflS 

I ( 1 -jln J L IjLlln- Ll'IjIS Llll JMirlllflll' ill UlLiL'-llillilNf 

auuiII purls. 



LATHES ■ DRILL PRESSES* ARBOR PRESSES • SHAPERS • MILLING MACHINES 



NOVEMBER, 1541 



177 





.heres a neaf 
on Wheels ! 
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Catalog 
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VAGABOND COACH MFG. CO. 



H<™nl>*+ Trill** t**=h 
7 SI Crunif Riw Arjrfiw. 



N«W HudKin, Mkh. 
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Invaders From Spaq^ 

(CsrillhUed From page S 3 ) 

reddish-brown veneer, The heavy weight, 
irregular shape, pitted surface, and metal- 
lic composition are definite tests for skier- 
ites. Such an iron should pot be heated, 
hammered, or mutilated. When a siderite 
is cut open and a section is polished and 
then etched with dilute nitric acid a 
crystallike pattern called Widmanstatten 
figures is often revealed, A powerful mag- 
net attached to the end of a stick helps the 
meteorite seeker working in such a loca- 
tion as the vicinity pf Meteorite Crater, 
The radioscope metal detector, although 
builder. Ls a good indicator of buried speci- 
mens. 

S-Ldcroli Les are tile rarest type. Instead 
■of being solid iron, their interiors contain 
bits of rock intermixed with the metal 
Aerolites superficially resemble terrestrial 
stones. They are among the heaviest of 
rocks for their size and may be recognized 
often by their black or dark brown cover- 
ing. They are never porous or cinderlike 
and do not resemble chunks of slag from 
an industrial furnace, which are frequent- 
ly mistaken for them. 

A freshly fallen aerolite often looks like 
a piece of gray cement, intrusted by a thin 
coating of dull or even glazed tarlike sub- 
stance that has been chipped off in places, 
revealing the light interior. This fusion 
crust turns brown with age and eventually 
disappears. The interior of an aerolite may 
be almost any shade of gray or it may be 
brown, pale green, or greenish gray. A 
good procedure is to grind ,a small comer 
off on an emery wheel and look for tiny 
grains of free metal embedded in the rock. 



Adhesive Tape on Movie Film 
Fastens It to Rewind Reel 

If you find it 
difficult to slip the 
end of movie film 
in the slot of the 
rewind rcicL use a 
piece of adhesive 
tape. It is left on 
the end of the film 
and is simply 
stuck to the center 
of the reel when 
rewinding- 
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Keep Your Eye on the "Bird” 

tCanlinuttd from peg* 6PJ 

in the back court will usually lose. Very 
few women players have the strength or 
stamina to cover the back court, hitting the 
shuttle the full length of the court for Jong 
periods of play. This “up and back" system 
as it is sometimes called will also be used 
in a women's doubles mutch or a men’s 
doubles match. 

The two systems usually followed in 
doubles play other than mixed, however, 
are the M side by side" and the “rotation," 
However, any system of play a team may 
choose cannot be followed ltH> percent. A 
system only gives a team some basis from 
which to work, In the u side by side 1 * sys- 
tem, for example, each player covers his 
half of the court from the net to the base 
line. 

The “rotation” system is a bit more com- 
plicated but, to me, more fascinating both 
to players and spectators. It tends to keep 
both players on their toes and also keeps 
them on the move. The two players move 
in a counterclockwise motion around the 
court. The player in the right side of the 
court moves toward the net while the 
player on the left half of the court moves 
backward and crosses to the right hand 
court and. then forward. Many players 
make the mistake of running in a circle 
like two squirrels around a tree. The sys- 
tem is not so fast as that. The secret lies in 
a players ability to he ready to move in 
the proper direction, when the shot calls for 
such a move, and not to have both players 
caught going after the same shots. 

The true value in any game is the pleas- 
ure, health and recreation derived from 
participation. Badminton may be played 
well and enjoyed after a very short induc- 
tion period. Players who ean develop a 
deceptive game combined with wicked 
smashes and eross court shots will soon be 
in the tournament class. And Pad and 
Mother will be taking their children on for 
an evening of badminton, grand exercise 
and fun for the whole family. 



(‘Names and addresses of makers or sellers 
of commercial products described in this 
magazine are listed In the Where- to- Buy- 
It index, page 4- A. Write to them for addi- 
tional information and be sure to Say You 
Saw It in Popular Mechanics. 




SEE POLAR BEARS CAPTURED! 



Old daring! Brule 
strength.! Gnashing teeth! 
Clawing pawi t rtarlest 

iiuulHir,, ;i.rjii, , 4l only willi 

ropes, capture the snarl* 
ing, sa vage WjeIs ! Filmed 
la rturtlmg close-up! An 

LIULIIEMlfp. H'lrilHIg JuKtII- 

I urn In Rnjny ihroiijiti 1 1 n" 
rears in come! Own ic to- 
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freeze lasts all winter, It'i ujcd 
by the U. S. Army and Navy. 
Don't wait for a cold snap. Buy 
"Pnmtunc'’ anti-frottio tcdayt 

SEE PAGE 1 A 




MECHANICS! GET THIS 
FREE BOOK TODAY! 



“Cures for Motor Car All- 
I menu' ' is tbe book mechanics 
I go for — ?3 pftjci of Useful in- 
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Giving Atoms the Third Degree 

(Contirwd from ggjj 1 1 \ 

the sodium in the salt a person sprinkles 
on his mashed potatoes. Then as digestion 
and assimilation proceed, the Geiger count- 
er traces the progress of the salt through 
the person’s body to its final resting place 
as a part of the bodily structure. Such 
tracer food elements have become a valu- 
able tool in the study of such ailments as 
goitre, tumors, anemia and leukemia. 

The electrical “detective" has also in- 
vestigated the process used by green plants 
to manufacture sugar and starch from soil 
minerals and carbon dioxide from the air. 
Our school bonks always told us that grow- 
ing plants need sunlight to carry oil this 
process — called photosynthesis. But by 
putting tagged atoms of carbon In plant 
food and tracing them with the counter, 
biologists have discovered that plants can 
make sugar in the dark, although the proc- 
ess Is greatly slowed up. 

The Geiger counter is also valuable in 
many phases of chemical and metallurgical 
research. Recently it has been used in 
studies of diffusion in silver, the manner in 
which silver atoms wander about Inside a 
piece of metaL Knowledge of this phe- 
nomenon is valuable to such industries as 
motal plating, since Jt would reveal how 
much one metal would “soak into” another - 

At its plant in South Philadelphia, West- 
inghouse is making use of nature’s own 
atom-smashing. Radium is continually 
deteriorating, as Us atoms break up and 
give off energetic rays. Most penetrating 
of these are gamma Tays, which can pierce 
thick slabs of steeL Gamma-rays are being 
used to cjtaminc the interior of steel cast- 
ings for turbines and propulsion gears, 
much as X-rays are used to iL look through" 
human bodies. A few hundred milligrams 
of radium sulphate are placed on one side 
of the casting and photographic him is 
placed on the other. Rays pass through 
flaws more easily than through solid steel, 
and the flaws show up on the Him as dark 
spaces. 

As a step in speeding up national defense 
work, the South Philadelphia plant recent- 
ly acquired 500 milligrams of radium sul- 
phate, Gamma rays from that amount of 
the substance will penetrate 10 Inches of 
steel to register the metal's internal condi- 
tion on photographic film. 
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These uses for the discoveries af atomic 
physicists are important; but they are al- 
most insignificant compared to the benefits 
we feel sure will come out of the labora- 
tories in time, Fi'ogress seems slow, be- 
cause the atomic researcher is an explorer 
in a new world. He is not looking for any^ 
tiling in particular! but Ls Just learning the 
relations of energy and matter. He doesn't 
know whether his studies will eventually 
result in a new cure for diabetes or a better 
mouse trap. But he knows the chances are 
good that some definite benefit to humanity 
will eventually come from his work. That 
is the way Teally important discoveries are 
made; by constant study and penetration 
at the frontiers of roan's knowledge! not by 
looking for some specific thing that will Jill 
the prescription of man’s desires. 

Important scientific discoveries are often 
revealed when a search is being made for 
something entirely different and much loss 
important, just as Columbus stumbled 
upon a new continent while looking for a 
new route to the East Indies, To take one 
example, radium turned out to be the first 
tiling that could be successfully used to 
treat cancer. But hundreds of years of re- 
search for a method to treat cancer would 
probably never have led to the discovery of 
radium. A French scientist, Henri Bec- 
querel, was studying the fluorescence of 
uranium salt. That is, he was measuring 
the radiations given off by that compound 
after being exposed to sunlight. Quite by 
accident he discovered that the uranium 
salt gave of! rays when not exposed to sun- 
light, Thus llO discovered the phenomenon, 
of radioactivity, and further work by him 
and Madame Curie revealed that the most 
potent source of these radiations was a new 
substance contained in the uranium. They 
extracted the new substance and called it 
radium. 

Later Someone discovered that radium 
should he handled with care, because its 
rays could bum human, flesh and even 
cause death in time. Then danger was 
turned into benefit when it was found that, 
with proper care, radium could aid cancer 
sufferers, since cancerous tissues are more 
easily destroyed by the rays than healthy 
tissue. 

To smash an atom means to produce 
some Violent rearrangement in its tirjy cen- 

ICc.nlinutd 1 q page, 1 S7i 
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"DX** Economy Special Receiver 

(CpntinmJ fnpm page, 1S7) 

may be in a different location on your par- 
ticular antenna coil. 

It will be noted that the power cord is 
secured to the baseboard with the clip por- 
tion of a Fahnestock clip- or an insulated 
double pointed Lack may be Used for this 
purpose. This power curd should bo kept 
as far as possible from the rest of the wir- 
ing, to eliminate hum pickup, Use No. 18 
or 20 hookup wire with push -back insula- 
tion for all connection^ and solder each 
connection carefully Willi rosiil-eore sol- 
der. A detailed list of materials is available 
from Popular Mechanics radio department 
without charge if desired. 




When ail wiring is completed, check your 
connections carefully with diagrams Figs. 
2 and 3. To place the set in operation, con- 
nect the antenna and ground and insert 
the battery plug a£ indicated in the photo 
B. A 15-foot indoor antenna will do for 
local reception, however, for “DX” it will 
he necessary to use a long outdoor antenna. 
The ground connection should be made to 
a clamp on a cold water pipe if possible. 
Now, With the headphones on, snap on the 
switch and wait a moment for the tube to 
heat up. Then, with the volume control 
advanced, turn the variable condenser (Cb) 
until you hear a whistle. Finally, retard 
the volume control Until Lhe whistle stops 
and the station is clear. Adjust trimmer 
condenser (C-i) with a small screwdriver 
as indicated in photo A for best results 
with the particular antenna you arc using. 
It will be found in mast cases that It should 
be turned completely shut for greatest 
volume, In case no whistle is heard, and 
stations cannot be tuned in, merely reverse 
the connections F and FH Oil the small 
“tickler" COiL The blueprint number for 
this article is R-296. 
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Portable Mobile Radiophone 

[Gnnlinuad from poge T 30 

radio parts houses m complete tit form ex- 
cept the vibrator, crystal and Lubes. This 
Thordarson kit algo includes an ll by S by 
3 in, punched and drilled chassis, miscel- 
laneous hardware, and a larjje size circuit 
diagram with all partg values listed. All 
leads carrying current to the 6-volt pri- 
mary of the power transformer should be 
of heavy wire, No, 16 or larger. This is nee- 
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essary so that the lull battery voltage is 
available at the transformer. The polarity 
of the storage battery when connected tn 
the transmitter is not Important, However, 
when one battery serves both the trans- 
mitter and the car electrical Bystcm f atten- 
tion should be given to the polarity, 
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